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: . This examination of numeric data base activities grew out of a con—/:
tinuing effort to. develop a system of statistical indicators’ of’scientific o

* and techntiical communication. The larger multi-year effort, supported by the
' National Science qundation,.primarily addregsed narratiVe, ink-print communi-

cation media. An ‘exploratory study of the magnitude -and growth of machine-

_readable numeric- data, as an. STI resource, was ‘cqnducted to augment informa— v

tion about .the other medié -’

1

" No comprehensive list of scientific and " technical numeric. data bases,

}nor of organizations producing or maintaining them, currently exists. A broad -
mix of directories, listings by subjeat field, reports, mail inquiries and . ... .

telephone and face-to-face interviews was used to collect. information. ‘Numeric
data bases reported on reside largely within the Federal government.’ Many~ - .
agencies are unable.to attach funding levels specifically to support of numeric -
data bases. However, the Federal government alone provides,funds of more than o
one billion dollars per ‘year to support the group of numeric data activities -

- Where expenditures or obligations could be identified.

-

Scientific and technical ‘numeric data baSes are ddentified and des-

~ . cribéd in the following ‘fields: - Physical, envirommehtal, life and social . sciences.

Principal Federal "agencies supporting these data basé activities include; the
National Oceanographic angd 'Atmospheric Administration,\Environmental Protection
Agernicy, National Cancer Institute, Energy Research and Deyelopment Administration,_

' National Space Science Data Center, United. States Geblogical Survey, National A
Standard Reference Data System, National Archives and Records, Service, ‘U. S.
_Naval 0 servatory, Federal Energy Administratien, and activities assoc1ated

with Information Analysis Centers and Federal statistical ptngrams.»

v H l

Although rapid growth in the size and number of numeric data bases was’

.frequently mentioned in the literature and in interviews, quantification of
data base size was rarely the case. In addition, a great deal of. numeric data
© was identified which, although not always machine—readable, was published or

otHerwise available in such forms as maps, charts, papers, sheets or reels of
film, photographic ﬁrints and microforms. : :

There is a growing awareness on the. part of many Federal agencies and

‘the ‘Congress, of' .the need for improving identification of numeric data sources

and enhancing their use. . , N o L
. . / . ' '. . 'v ': | . _‘_'_..»,V'A. ) \.
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Ce i T ememon 1~

mmbud'i'zon e

v In 1975 the .Center for Quantitative Science* began a study to S

develop statistical indicators of communication 42 science and technology. The.f
;' scope of the study includes a byd%d interpretation of science and technology

'.as vell as. of communication._.-The indicators whith have been developed are ”_

.Jbased almost exclusively on printed communications media (i.e., the technical
':literature as-it is normally understood) Therefore, the measures of the printed
works (numbers of - publications, costs, etc.) cited in subsequent sections of- this .

' report are subsumed within the data presented in the other "Statistical Indicators" ”t»*
V}freports issueijin 1976 and 1977 (51 , 52 5. 53 , 102) s ~_' o N ‘

-

A very limited investigation into numeric«data conducted during 1975 I }
indicated that (ink print). published numeric data might constitute only a small v
portion of the numeric data available in a,communicable form to scientists and

-.:engineers. Technological developments within the- past 15 years or so have created

'bnew media which are particularkygaxited to the recording, storage, and analysis

”of numeric data. s 1is especially true for those types of data which ‘are .;ii o
voluminous or ﬁequire extensive mathematical or stati-s,tical manipulation. - *
During-1976 an expanded investigation was cdnducted with the purpose of identi—:ﬂif 'f7?
’ fying and quantifying measures of the.extent and utilization of numeric data ¥ o
‘”bases in the United States. 3 S ST e e : =

R Lo - T . : . .. 1 . o
~ ! . - ’ ) . R ,:n‘
~-This effort concentrated largely on machine-readable files (and _ h
. ’pfoducts or services associated with them) in- order to complement the literature

fdata. King Research 'Inc., sought to be able to make some more definitive state—~'

"_ments than the: often heard "They' re’'big and getting bigger,;" based on statistics-

o for number and si‘e of numeric files, costs, and usage.-

-

_ The study made it very appartnt that it is a far from simple task even
to identify all (nearly all, all significant) numeric data bases in science and

‘ L * . Lo ) ' . o .* -

B

Then-éffiliated with Market Facts, Inc., currently King Research, Inc.

- .» : I



'!technology. Excluded from primary consideration are all data bases-which

fa? o
support purely/mansgzm:nt information systems Thus, a file about on-going
research rojects c contains narrative descrip;ions of the projects plus
funding levels WOuld ‘be- considered a science -and technology data base with

respect to the project descrptions but would 3 be considered a science and

‘technology numeric data base merely by virtue of the numeric funding values.

- .

. At another point along the boundary of what should or should not‘be §

.included are heavily numeric data bases which are collected and exist largely |

N
‘Qutside the realm of science and technology but which are heavily used for| work
within this domain. Thus, fish catch statistics or chemical production figures -

‘may” be largely economic. statistics, -yet’ they may be crucial to certain ecologic

, research Demographic statistics may be. intended primarily for governmentgl

‘fpurposes such as: election districting and siting of’ schools, but they alsn ’ }TJ
underpin much epidemiological reSearch. S C: S ' ;j

. B . P
, . > »

There does not. exist any comprehensive compilation of numeric data -

”'fzbases.‘ There ‘have been, from timé to- time, directories prepared which identify

and, to some extent characterize numeric data bases and associated activities,’

.t,such as “the International Compendium of Numeric Data Projects (14 ) and

- Critical Data in Britain. '

There are various compilations of 1nformation

_resources for selected subject matter, e. g., A D1rectory of~Information Re~ .

‘sources in the United States. Physical Sciences, Engineer g (80: ), or for

types of activit ,,e.g,, Directory of Federally Supported Information Analysis

- Centers (79\‘ "The descriptions provided in these’compilations, however, only

. rarely specify whether any of the activities include compilation of or provision

for access to numeric data bases. - : s S - _.//\\) "

-

"f.}__' It has been far less d1fficult, not surprisingly, to obtain at least

-some information about government-operated and government-sponsored numeric

. data bases than about proprietary ones, ‘even when the latter were 1dentified.

.yTechnically oriented business firms are naturally reluctant to disclose,many

' characteristics of their in—house information systems and data bases.- However,

poorly equipped to supply information about file sizes, costs, number of users,
number of uses, and other measures: for numeric data bases. No propr1etary

scientific numeric data bases were 1dentified with. public availability comparable

S5

~ . hd

. =2~

)

e . -

14 L e

_even the managers of public systems and .datad~bases were notably reluctant and/or .



e 5‘ : ' < B L
. to the bibliographic and éafg;al data bases avallable, for example,‘through
SDC or Lockheed._“ — f - )(/* - y: - : ‘;. <T\ -
S A e -
This report provides information indiyidually about some numeric
o data ‘bases- and collectively\about some groups of data bases. There is sone
.information about*non-numeric-aspects‘of ~data bases ‘which also contain numeric -
-data The - information collected about numeric data bases differs markedly

‘e

from data base to. data base.-‘ » .

- For some data bases, numbers of 1tems in the file can be quoted and
perhaps even growth rates.» For some data bases, information is available con-
cerning dollar costs, number of users, or ‘number of queries. For no single_-.
numeric data bank did we ob in all of these measures for a single year, much

iless for time series' no- sijzle measure was available for all numeric data bases.
Even those data bases for which for example, the numbers of items had been ‘

'1dentiﬁied were’ incommensurahle along this dimension.’ Indeed, different pieces ‘
of the same data collections could not be aggregated nor - compared because the _
_units of measure included bits, bytes, records, reéls of magnetic tape, reels of
vide%‘?pe, sheets of paper, punched cards, microfiche, and feet of photographic
film #nd "station-months,' among others. : ' ‘

© e

ot The conclusion is inescapable that data are presently lacking which
would permit - aggregating or reliable determining trends in the size or activity
of numeric data base undertakings. In the main body. of this report, individual

" numeric - data bases and groups of such data bases have been characterized in those

terms and along those dimensions wﬁich were elucidated during‘the study.- B

[}
.

» Almost exclusively, Federal data base holdings and activ1ties are '
described. Some foreign data base activities are mentioned 1n the context of’ '

international efforts in which the United States participates.

S ‘Many files are produced and/or made available commercially for a fee o
or for internal ase by industry. . These files are important to science and‘\
technology. However, little. information on proprietary files was available,.’

jbeyond identifying their existence. The publicly lvailable proprietary files
that were identified appeared to be so closely tied to bibliographic services

.or to financial data that they seemed beyond the scope of this investigation.

-,

N _ b




‘The. centers, files and systems ident fied in this report do not
':comprise a complete liste The descriptions co tained are limited to a few

.

:fhctors which help tQ cbaracterize the magni e of operations. Descriptions

- of organization,-mission and purpo re inten ionally brief. Readersli
interested in‘ additional detail onza

documents in the Bibliography and also to the/bibliography in the chapter on.

iNumeric Data Bases in the upcoming ARTST volume (60). Itemized listings of

files and centers have been provided in the Appendices as an additional aid

ese char‘ teristics may. refer to the

-

) primarily because such listings are considered useful to future investigators.

-

Section. 2 addresses the general problems encountered and gives a .
brief description of the survey pre—test.t ‘A fuller summary of the pre—test
L results and-a copy of the survey instrument are in Appendix A Section 3.

':provides limited information on the level of Federal effort. Section 4. prov1des
‘~”_an historical background of the development of numeric data compilations. Sub-
‘.sequent sections present the findings either for specific agencies, centers,

‘or systems or for fields of science which rely heavily on numeric data.
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_COl.LECTIQN OF "DATA
, The "Indicators" contract originally specified that s*atistical data | _
;be'collected from secondary (i.e., published) sources. This limitation, however, -
prevented the development of adequate indicators of scientific and technical
communication, even of that portion which was - channeled through the literature.
As a result, several surveys were developed and conducted to fill gaps in the :
information available from published sources. o

This study of numeric data also began with a literature.search and o
~requests for annual reports, directories, and other listings. Mnch of the written
.material _ that was available addressed the needs,_problems, and development of
. numeric data and dealt extensively with conceptual and technological details of -
building large (and/or critically needed) nmneric data’ files. .A major finding

"was the existence of a dearth of "data on data." "From the. ‘beginning, the informa-
o tion from printed publications was. supplemented by hundreds of phone calls, letters,(J
.'{ and personal interviews. In addition, a survey was also planned but, for reasonswff
' stated below, it was not conducted ‘ ' '

-

2.1 Survey Pre-Test

-

R

At the end of 1975, it was evident that sifting through the literature

on. numeric data was not providing adequate detail to- ‘meet the data needs of
the study. NQt only were inadequate statistical data found on current quantita—
tive levels of activity and effort; Bht historical statistics which are required
' to estimate growth rates, were virtually non-existant. A survey of a sample of.

data centers was clearly indicated. L BT . et R
v ' -._“~. ' ' ’ '
I

As a source from which to select a sample of centers, the ‘Second lq/fjv B
Interéhtional Edition of the Encyclopedia of Information Systems and Services (56 )
was chosen. This is one- of the more comprehensive directories that was found '

-

especially in its inclusion of centers and systems from all fields of sc1ence.~
This 1 280—page book contains des;riptions of about "l 750 organizations con—
fcerned with new forms, new media, and new methods for providing information
services " It‘contains 13 indexes. One of; these, "Data Collection and Analysis

’

P Lo=s= . e
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Cejters,' was revieved and gener
. hs.. The index contains so , but not all, of the centers included in the’

. )
: National Standard Referenc”-Data System (NSRDS) the Federally-supported o
.'-Information Analysis Ce ters (IACs), the Census Service Centers, and the 7
r fFederallyrFunded Resp rch and Development Centers (FFRDCs) A number of

d many of the contacts used in subsequent <

/

"the existence of any data holdidgs._-Only about five percent of -the entries in

..

s . X - A

B the index aPpear to be non—U S. : n-" o ,’.,“‘ - o

4 .
.
+

The information contained in the Encyclop;dia was obtained directly
f'from each center by questionnaire, letter, or telephoneycontact, so it'may be

‘Uexpected to be,reasonably&accurate as of ‘the. date collected. The location- andlor .

’ ”personnel of many centers have subsequently changed A bibliography, which lists
o over 50 of the sources used to identify potential entries in the Encyclopedia,~

“.is itself a useful- reference to an assprtment of guides, directories, surveys,

registcrg,‘etc._"jf S :_' \_
ot : A questionnaire was designed\tb\collect data on file sizes, data

‘sources, fields of science, user populations sales of products and services,;'

" and data publications._ Both current’(l975) information and historical informa--

... tion (for a decade) were requested. Care was taken to av01d ambiguous wordings,
g estlons were eliminated to which we Judged many centers would be unab}e to
-Te pond. Funding level was one of ‘the questions eliminated. (See Appendix A
for the questionnaire used in the pre-testing ) A small number of centers (22)

was selected from the Encycl;pedia index to pre-test the survey 1nstrument.

- -An analysis of the responses was expected to provide add*fional information v;.
' -with which to improve the questionnaire..

.
!
B . : . [ : h S L .

Two counterintuitive conclusions were drawn from the responseszﬁ

N

o . A-summary,of the data collected would b§ meaningless.” -
] A mail‘survey with an extensively revisedwquestionnaire

would still be unlikely to generate the needed data. i

. rs . . -
A} . .
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Questionnaires received from the 15 respondents ‘were filled 1n.only
spottily. Slfficient data were received from four Federal centers to allow-

~

~their incorporation into the parts of this report concerning those centers. )
'_.However, even this was difficult, as identification (by. name) of individual B
: files was lacking in the survey. Commercial firms specified that data~prov1ded
'weredconfidential. In general respondents -did not feel that the information
they were providing-in the survey was' in any way 1ndicative of - level of activity,
v"missipn goals, or growth. - Appendix A contains further description of the pro-

A\l

) blems_encountered._ For reasons Stated here and in Appendix A the survey was ST
'aborted. | ' ' - :
= , C : SR - e
\\_;'2.2. | ‘Tconceptual and ﬁefinitional P?Ob;?ms,iﬁ Quantification. )

Pervasive problems exist in fundamental concepts including definition
of some of the dimensions along which to measure data bases. . These problems _ .
;  must be solved in order. to obtain statistical and other information which miQEE\f%
- be useful for comparative purposes. T
. 2.2.1 . ¥ile Size ‘

-
2

Although data files are discussed in terms of their size, this - %
characteristic does not indicate their relative importance to the .scientific
community. For example, ‘data. files containing recommended values of fundamental
constants may be relatively small files (and may not be available in machine—v'
readable form) Nevertheless, their critical 1mportance to scientists and. engi-
neers is so widely accepted that substantial effort is expended to publicize

b:mand distribute .any changes.. ’ o B . ‘ R

C -
~ 1

Growth rates are also suspect as determinants of importance or - utility
\since some types of numeric files have maximum. achievable sizes. Certain
historical and geographic files,. once they ‘are . complete, are of this type. Files
of this type\would be created for single experiments. Files may,remain at the
. 'same size despite changes in the ' contents, e.g., a file of the maximum temperatures
| ever ‘recorded on each day of the year will never contain more than 366 entries for .

each weather station. For this type of file, growth rates cannot be progected ‘

_ For example, those data files maintained by- the centers of the Natibnal
Standard Reference Data System, National Bureau of Standards.
: o . - . . "\ . . .‘ '- -

"
No
=
) {
i
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. 'beyondfa"certain_size.' bther’types,of files.éan'grow,indefinitelylas new
. data are entered. ) '

Numbers of . files and file sizes are not clearcut terms. One can
‘ comparatively easily define the number of books journals, or articles, or
" the . number of pages, number of words per page, and so forth when referring
to textual material. However,.the concept of "a file" is somewhat more nebulous.-
}.An individual file may be created from data extracted from a number of other
T-f:I.les Or ma; be a summary created from a much larger file. File size- may be.:
n<described.in terms of numbers of items of physical recording media, e.g.,
3number of cards magnetic tapes, or disc packs It may be measured in’ terms"‘
-of numbers’ of records contained. Or, it may be measured in terms of numbers“ f
’ of bits or bytes.'_ . S S
None of . these measures ‘are: interchangeable. Not - even ready inter-'
“conversion of measures is possible. in contrast .to the rule—of-thumb average,
for example, of about six characters per word of running English text, ‘the
' number of . bytes per m;thine record can- in entirely plausible instances vary
from about a dozen to many thousands. C
In many cases, the computer programs which allow access manipulation
and output are integral parts of the. file Even when they are not, - certain
quantities of identifiers, labels, and control and edit characters .are, - Therefore,-
Vo even a bit count is not ﬁ’cessarily a good indicator of. the quantity of data
7;contained in tﬂe-file : R ST L
: Newer technology further compounds the file-size problem. A tape
library containing 100 magnetic tapes may "double" its’ data content and still

show the same number of tapes (or fewer tapes) due to compreSSion ‘of data.
{ 48

-_~_2:2;2 Number-of Users -
The relative significanCe of a file is ‘also not necessarily determined
by the-number‘of its users. Maximum potential use of data files (number of users
and number of. uses) and distribution of  data file prodbcts is largely governed

by both the scope -of the data (e. g., useful to scientists in a number of fields)

Fip

e
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.and the number of scieétiats in a specific discipline (in cases where the
f'utility of the file is restricted to a narrow sub-discipline). -A file may .
.. be directly important to only a few scientists but indirectly important to .
A'many by the extensive influence of the work of the few.

L d

Growth rates for- the numbers of users cannot, be interpreted in

vacuo.ﬁ Slow or zero growth rates in the number of users of a file may indicate ';%;A

-that the file is unadvertised" and underutilized, ‘or- it may mean that all
’potential users are. already users ‘and the namber of scientists in that subject'
- specialty is static. Rapid growth in the number of users may derive from market

- -

S penetration, growth in the number of épecialists, or new importance of the data

_to-an additional specialty Projections in any case require a market SCUdYoa‘

kY

Federally created files frequently pose problems in’ identifying the
" true number of users, because they are public information and their use is not.
‘controlled by copyright or patent limitations. Any user who obtains a copy “is
free to reproduce and distribute copies:at will. Therefore, counts of direct
fuse may not represent total use.

2.2.3 - Costs and Fees. '

. -~
/,

There were very few cases in which’ even rough approximations of \b'.f e

costs were obtainable. To a large extent this was due to the fact that the
\ development and maintenance of, the numeric, file was an integral part of the
. operating budget of an organization and not separately budgeted In many
f ‘cases’ files-were originally developed as staff tools, and_costs werelpretty
_well buried within day-to-day operations. When such a file was tailored to- )
i-be used by outsidets, the user charges set may or may not: have borne a relation-
ship to actual costs of creating ‘and maintaining the file. When a major operation
exists for the collection of data, it may be futile to attempt allocating costs
'to the data base. “For exampf@h in the case of a system which monitors and records”
' environmental data; how much of the cost of the data collection equipment can
reasonably be 1ncluded in the cost of creating and main;aining the file’

g A

[}
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} Procedures for setting user,charge‘~ vary from flat stated dolla(}\i
prices for copies of card decks’ or magnetic tapes (e g., those set by NTIS );
to hourly charges for use of files (e. g., most commercially available files),
to payment such as exchanges of .data files submission of blank tapes onto which
files are copied by the«provider,_or submission of excess blank tapes or cards
" in exchange for return of "filled" tapes or cards (U S. Naval Observatory) t6
files which are provided completely free to the user.‘

The maﬂerial presented in thisvreport is not complete not only because f:
some numeric data bases are not: covered' the characterization of some that are -
included represents only a portion of actual activity in their creation, use,
and costs. In most situations caveats concerning the problems of measuring
numeric data files are irrelevant as no measures were readily available, certainly p7f
not without:- a far more extensive research effort. 1.’ :” LR

RS 3 ) . . -, | -,

N - X : . . . ) . 4'
*National Technical Information Service, Department of Commerce. -
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e 7T SEeTION 3

LEVELSOFFEDERALINVOLVEMENT

_ There is a reasonably convincing argument that in terms of investment
of ‘effort, the bulk of activity is on a nationaL and international scale. '
Certainly, the kinds of numeric files which contain critical values in the
physioal and’ engineering sciences are available on a worldwide scale.‘ Regional,

- national, global, and space data (i.e., demographic, astronomical environmental,

‘and other- phenomenological) require government'support in order for both the.

collection effort and the distribution to be broad enough in scope to be meaningful

- -

Although no. information is currently available on the total Federal -
level of funding of numeric data activity, an examination of Federal 1egislation
in recent years indicates that the proportion of bills calling for the establish-.

R

ment of information programs and numeric data bases had increased from one pefcent
in 1966 to five percent in 1974 (113) o ¢ e .

For a small subset of those centers, programs, and files described in.

& this report, funding levels were determined as shown. ihsTable 3. l. Exactly N
what is included as funding varied considerably from- goqtractor costs (which may ’
include act1v1ties other: than data handling and does not include the data handling - 3

operations of the sponsoring agency) to total appropriation. The .study findings

-

‘do not allow any statement ‘as to what'proportion of - tota1 Federal 1nvolvement is
‘f represented by the amounts shown. It is as likely to be ten\percent as it is:to
‘be 50 percent. It represents at best 4 minimum commitment level.by the
o .government. .

.

. . . .. ..
\ - - A . R , . . \

',". If scientlflc and éﬁchnical information (STI) is the end product of
_scientific and technical’ investigation-of -all research and‘ﬂevelopment--then
'scientific and fechnical data most certainly make up_a_set of byproducts as.

‘ complex, as large, "and growing as rapidly as STI.

n

\‘.

It appears, -following investigation of .the area,vthat onl the.ﬁtip.
of the iceberg" is being widely discnssed in the literature of numer® data. ‘ )
VCertainly -within the Federalgovernment, a majority of data-handling (collection,‘
storage, analysis, dissemination) is internal,-and the products are not readily o




T .. 3 7'~?
Table 3.1 ANNUAL FUNDING LEVELS FOR SELECTED FEDERAL SRR T
L : SCIENTIFIC DATA PROGRAMS SR
’ P . . - - — . . — s
“y - . " . Millions of  Fiscal ,
. - Program . . - ~___Dollars \Year - Type

. 'Principal Federal Statistical ' o : ST T
: - Programs = : S/ 458 1975 Obligations = -
.7National ‘Climati¢: Center . Lt o o  . . R
_ Natfonal Mbteorological Center } - 16, o 197§," - Obligations ‘
EPAiﬁFta Pregrams . ' 1 . B f§76,‘i . f»obligstions' DR
. uspA Research ADP S o i 10 . - 1975 =;Projected Obligations o
NCI-SEER . T - ':_j__ g 1976 Coﬁtractor Costs
) Pederal Happing & Cartography . 305 1975 ' Obligations 2

ERDA Technical Information =~ S o " R
: Services Electronic Systems ' 1 1977 o Obligations _ . ;-

' Federal IACs . .)i"f }:un 85 - 1975 'l Projected Expenditures ﬁ'

 NODC/NOAA . . o 3 19I5y e
|- NSSDC/NASA © . o 2 1975 Ai)propriation plus :
CEDS/NOAA ... [ T 3 Reimburseables_ and
. . o : : Transfers
NSRDS 3. 1975 . o N .
National Alr Data Branch (EPA) 1 .'j 1975 i ) . .7
- Total - o908 . B

o

. SOURCE: King Research, Inc.
- VA
‘ e -
L ] . __\ *
‘ ; D _

. ‘ LN . 'y ."'
, | 6
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“ -
available to the general scientific public. “As. systems and procedures are

-7refined these same data bases may become publicly available. However, the

: funding levels of such operations are currently buried within ‘the operating

'_budgets of individual agencies. Other measures of the magnitude of these -

>

'operations are also not separately stated.,

.
-

Between 1962 and l970 the National Science Foundation collected

.Jand reported data on the level of Federal obligations for "General-Purpose
T Scientific Data.". For this data, NSF used the following definition. 7

T ) "General-purpose scienfific data are those which either separately
: or in combination with other information, can be applied to useful

" general scientific purposes. Included as general-purpose scientific

data are statistics, observations, specimens readings, or other

.Volume‘XX of Federal Funds for Research and Development and Other Scientific »

facts-gathered from surveys, field : investigations, or compilations
-of operating records and similar types of’ information.

Exc]nded are data used solely for internal administrative or . ,
operating purposes.. General—purpose scientific data may pertain ,
to the physical, life, mathematical, engineering, and environmental '
sciences as well as to the psychological and social sciencés. These
data are-used by many organizations and individuals, incliding public
i agencies--Federal, State, and- local-—private foundations or associa-
~ tionms, research investigators, and the general public." ‘

Activities (83) contains the last tabulation of these data, and provides estimates ”
lOf them through l972 When questioned about the cessation of scientific data _

in the series, NSF. personnel mentioned three factors' lack of interest in the -

results, inadequacies in the definition, and -(partially as a result) unreliability
of the data.. - ol ,.. . S e

i y o

Not all of these problems have been fully resolved for the STI data :_ S

which are still being collected ‘and” reportéd!  The comparison of the two data

sets in Table 3.2 indicates. that scientific data consistently exceeded STI during
the decade. Erratic fluctuations in the rates of" increase for scientific data

cou1d result from real differences or from definition and reliability deficiedcies.‘\
However, the large increase in 1970 is caused by the “activity surrounding the

" 1970 Census.- Federal STI funding levels are currently (1977) -estimated. at $446 °

. kechnical Communication" (53), where the 1980-1eve1 is _shown as $624 million.

million in Volume XXIV of the above mentioned source (83). Projections of Federal
STI funding are found in Volume V of "Statistical Indicators of Scientific and

. - - . . . . . ) .
“ ‘ o _'-'_'. —13—». . ) - : ' B
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Table 3.2 FEDERAL onucnnous m SCIENTIFIC e

g mommnmma Twerwsyz

T . ) . - - E ’ : ‘L \':.:

7 (0a11140ns- of dollars) B
Scient:ifio and’. 'rechnical General-Pnrpose Scientific

: }=;; f; : .1”*~‘ Information L o Data & T
SRR T - Annual zx S -Annual 2 . "
. . Year - - Funds Change - - Funds _Change R

s 1962 :o...‘. ... . . : 128:;" . ". n.a.-' . o - 220 - p.‘a.
© 1963 ..,lienL. - 164, 28 - - . . 268. ... 22

C 1964 ceeieas o . 203 24 . -309 . 5.
1965) o,oo..'...‘l : . 225 . . ’11 M 843 - . 11 . - A'-

1966 w.ipaie. 278 24 . .325 . =5 -
1967 eeeneee. T 328 17 - . . 368 i3 N
1968 ....eev. - - 359 ot T 380 . -
1969 oo..oo.o_ . 362 E ] ' . _. 1 . .'. 385' e 1 B »' ) ...' T
1970 cepasaed’ : 387 . o 7. .. 55. - 43 L7
1971 .o...o-oj‘ o 400 4 ’ . 526 . B .-4. * S L ’ .
1972 coeeeens 4131 S 3 - 537 L "2 AL ¢ ‘
. ¥ ; . e ‘
.SOURCE : National Science Foundation, Feéral Funds for Reﬁ' rch and - .- - - <
Develogment and Other Scientific Activities,,, 1971. ) '
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basis to a predictive basis some 1900 years ‘ago. Extensive compilstions of
. as'tronomical data wvere available to Copernicus, Drake and Gallileo, not to
: mention the early navigators. 'I‘ables of astronomic values to this day con=

imé . ...  SECTION-& - R
_ : HIS‘IOR_ICAL B_IGELIGBTS IN _NUHERIC -DATA;?CQ!_PILAIIG! ' L Y
Nt | '_4, - | S ‘ , - o R ok
< Compilation of numeric data goes well back ‘to ancient times., Thus .

'astro,nombobservations allowad the Hsyans, Egyptians, and Babylonians to es—b.

PR

tablish 365/366-day calendars very early in history. Rabbi Rillel was able
to shift the complex lunar-abiar Jwish calendar from an. ad hoc observational_" i

e s mes A

stitute an important aid to navigation.

> . - . - -
,." e

~ In the rest of this section dre mentioned some published forms of ' N
nnmerichata in science and t:echnolo;y and some of the organizations wh:lch con~ L
duct data activities. They promote scientific and techn:l.cal data compilation o J

[N

-

R TR oL N

Lo

_ and eatablish standards to assure that data 1h the several fields of science o Ny T

and technology are intercomparable., U . R

,'4;1‘ , ,Pubiished Data . e T

.-

re8p0ndents cited this document as the "most frequently consulted data compilation ‘ ; |

. . S : O - : =N .
L The collection and record %;f numerical data t‘s traditionally been .
- an integral part of . scientific and te cal research and development. ‘Bis- o '
-torical reviews of the collation and’ fdtmal dissemfnation of numerical values - S
in tabular format usually begin with the publication in 1883 of “the first A' L
~edition of the-Landolt-Bornstein Tabellbn in Germany. .. This edition contained
fewer than 300 pages. By the sixth edition in the- 1950's it had .grown to about.
2, 000 pagesf MotMr early landmark documents were tﬁe French 'rables Annuelles
de Constantes et Dennées Numeri ues which appeared in 10 volumes between 1910. ‘
ana. 1930. " Bight volumes of the Int ' ational" Critical l‘sbles of Numerical Data .
of thsics, Chanistg, and Technologz appeared in the United States between
1926 and 1933. Copies of this work are. still sold and in use today. In fact,
a 1965 survey of American Chemical Society members indicated that half of the

All material in Section 4. 1, unless otherwise noted, is from CODATA Bulletin

3--.,!—<19> | . o e
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'-co-prehenaive vork was inpossible, in spite of the demand Subsequent efforts
uto produce data conpilations leaned heavily toward more selected data sets, re-
. oulting in the publication ‘of a: great number of handbooks designed for~uae-by

for property data. In the mid-l950's it was apparent that updating of such a

1_l.scientists and- engineers in specific disciplines or subdiaciplines.

.
.
.~

.
L3

Other noteworthy handbooks published in the U s. and abroad include:

.\.‘
S

"y . ) -
»

_ Ka and Lab Tables of Ph sical 2 Chenieal Constants )
. c(l volume, l3 editions, 1911-1967)

* _.Tablés de Constantes Selectionees

Handbook ‘of Biological Data i

.'\.. : Tabulae Biologicae
Biolggical Handbook Series "
'Biochenista Handbook (196l, 1192 pages) o . e

_ Handbook of Chemistry and Physics (l968 roughly 50 editions)

: Handbook of Biochemistry (1968-70, 2 editions, an edition
1600+ pages) _ o .-

Handbook of Microbiologz (1973,.4 volumes, 3000 pages)

Document Guigg Scientific Tables (-1968 7 editions, 800 pages)

. ;__Atlas of Protein Sequence- and Structure (1969 and 1972 editions
" * .. were each 100Z larger than previous editions)

'Standard Handbook for Electrical ggineers (ref 122 )

" Basic Data.of Plasma Physics (ref. 22 )

Crystal Data Determinative Tables (1972-73, 3rd edition) (ref 15 )

..Engineering Jroperties of Ceramics (ref 128)

-—vHandbook}of Electronic Materials (ref. 128)
Pt . Drig , | . - -
This list is by np:means combleﬁgf it‘isimerely a sampling of imnortant and.
widely used handbooks. | | | | S

BN
»u
-



. There are many others. = . IR

bined in a new edition of the handbook.

In addition to the large number of handbooks now in use, a more

: recent development in published numeric data is the ever-expanding 1ist of
journals that concentrate largely on the publication of data tabulations, _
: rather than solely narrative articles. The ‘Journal of Physical and Chemical

Reference Data first appeared in 1972 This quarterly publication is a joint

;effort of the American Chemical. Society, American Institute of Physics, and . 2
'the National Bureau of. Standard's National Standard Reference Data System.v '

Other examples of data journals of international scope are: .

- - Atomic Data and ‘Nuclear Data Tables ,
Journal ‘of Chemical ‘and Eng;;eering Data
-Atomic Data , . e P .
Organic Magietic Eesomance - . e
‘i_‘qlntgrnatiogl'.lournal'of" e . L .
Journal. of'ChemicalfTheggggjnggics o, o
Mass Spectrometrz'Bulletin o B

In some cases it is difficult to make a distinction between handbooks

and journals since’ updates to handbooks (or to: selected portions) may appear in a

journals associated yith them. Subsequently, these update tables may be com- »

Al \

-

Several other aspects of published data need also to be included. The
-first is the seemingly endless quantity of statistical data which are periodi-
»cally generated and updated on a local, national, and international scale. Al-

though many of ‘these data may be considered only marginally within the scope of
science and technology, since they cover not only a great deal of industrial

information, but many aspects of social science (such as population and economics)

-as well; it seems unwise to exclude-all}such statistical activity. It was, fur-

Kd

thermore, the U%S._Bureau of the Census ‘that introdﬁced machine-readable data to deal

with the problems of handling large numeric data bases. Additionally, most of

- the mission-oriented programs of recent years combine such statistical data

“with data from the "hard" sciences. No attempt is made in this section to list

even a sample of such data programs Several are described in subsequent sec-.

‘tions of this«féport.~

-17- -



‘tion and analysiS'centers;_ A 1974 Directory of Data Bases in the Social and

. . ’ P . . '\. ~ :
‘Anothier area of tabular data (as opposed to marrative information)

* includes the compilatioas of standards and/or taxonomies which are generally

non-numeric but which are necessary for interpretation of much numeric data.

»

:Examples include' o . o , ) - . T

Le stteme International d‘Unites (SI) (NBS translation is
‘Special ‘Publication 33Q)" '

Symbols, Units and Nomenclature 1n Physics (1965) - S B
'~ Manual of Symbols and Terminologz.for- Physico-Chemical =~ = .,
. - Quantities and ‘Units 1969) -
| International Code of Nemenclature of Bacteria ases)” L
- International Code of Botanical Nomenclature (1966) ' o
. Internatioaal Code of Zoological Nomenclature (1961)
"vCBE Style Manual (1972) : 5
_ International Glossagy for szrological Investigation of the Soil

Rnles for TUPAC Notation for Q;ganic Compounds (1961) :
The Wiswesser Line—Formula Chemical Notation (1968) '

'To all of these types of publications, must be added those’ which
attempt to index sources of data. These are_not abstracting and indexing

services in the sense that they provide access to the literature - nor even

" to the published data; rather they tend to provide references to sources of .

data compilations;. to the organizations.and their "unpublished"‘compilations.

- The classic°example is the International Compendum of Numerical Data
Projects (14 ) which, ywhile admittedly incomplete, listed 150 projects in 26

‘countries. The Third Consolidated Guide to World Data Centers (96 )» "Geological
* Data Files,. Survey of International Activity" (13 ), and "A Catalog of,pompila-

tion and Data’ Evaluation Activities in Chemical Kinetics, Photochemistry and

"Radiation Chemistry (Codata Bulletin.#B) have also been published by ICSU/CODATA

,.Critlcal Data in Britain and the second editlon, Data Activities in Britain, identi- -

fied 100 progects. The Directory of Federally Supported Information Analys1s
Centers (79) identifies about 100 U S. projects, but not all of. these produce

'data compilations. .The Encyclopedia of Information Systems and Services (56 )

x4 .
" 1lists ‘1,750 organizations of which almost 25 percent are indexed as data‘collec—

. =18~
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Behavioral Sciences CllO) describes almost 700 centers (80 percent in the u. s )

) holding files in the social sciencés alone. Within the Federal gove t

". there are a large number of directorIEs of data bases, ‘data . tapes, information
sources and resources, and 8o on. None of the above directories purport, to be

7comp1ete and all are somewhat out of date by the time they are publishedl

'4,2.- | 7The Role_of'Discipline—OrientedrSocieties' : _ ) o \n

, - For over ‘a century, professional societies have been active -in adaress—'
. ing the issues posed by the need for. reliable numeric data. . Societies already
) in existence paid progressively thore - attention to such data, and new societies .
were founded with major orientation to.. data collection, organization, and inter— -
; pretation. A few of -the well-known u.s. and international assdciations include S

Europaeische Gradmessung (geodesy, founded 1864) , _
- International Assobiation ‘of ‘Geodesy (founded 1886) S
- World Meteorological. Organization
‘ American Chemical Society

American Institute of Physics ' . o
Federation of Astronomical and Geophysical Services h PR
International .Astronomical Union S ]
International Telecommunications Union |
> American Petroleum Institute
o Manufacturing Chemists Association .
P 'Institute of Electrical and Electronics Engineers
World Federation of,Engineering Organizations
.World Federation of Culture ‘Collections
International Association on. the Properties of Steam
International Union of Pure and ‘Applied Physics
_ American Institute of‘Biological ‘Sciences
'~'Internationa1 Atomic Energy Agency

~ ’ . Y
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\ Qutte obviously from the titles, some of these are individual member
- *orgsn:l.zations, some ‘are. -associations of orginizstions, ‘and others approacMe .
| status of private research institutes or government or intergovernmental agen-
‘cie.s. The formation of national and international organizat:Lona, while a-
' century-old phenomenon, appears ‘to be. accelerating as "sub-disciplines and
cross—disciplines “evolve. '

* . .
.. . . . B ’

4.3 :-_omerogagz'auo:;s:, L B

.. ’ E -
Among the mission-oriented associations and- agencies are dncluded a .

_variety of types of-. activities.. Thh~c1assical “mission-orientation combines ;f
’variqus aspects of a multitude of disciplines. Among these are- organizations

built around. such broad topics as "envi.romnent" "health", "defense "trans-
'_portation In addition o these classical missions, we. are inclined to add _
'some that are. specific to- scientific information and especially scientific data. _
‘ So perhaps ve -need also to include, for example" | L ERE

v
I

General Conference on Weights & Measures o : o

L .American Documentation Institute
o World HeaIth Organization

_United Nations UNISIST

ICSU's- CODAIA and World Data Centers
‘ American National Standards Institute )

_ 'NAS-NRC's office of Critical Tables and,. 1ater, Numerical "
Data Advisory Board - , . _ - oo

.

',An!erican Society for Testing Materials

A . . . . A
I

: and an assortment of organizations in ‘the _areas of computer technology, pro—
gramming and standards, telecommunications, social statistics, and satellite
- and other remote data- collection mechanisms .Al1 have a vested. interest in -
data collection, analysis,.documentation, and“standardiZation. “
Not mentioned thus far is the growing number .of data centers, be
' they Information Analysis Centers, data compilatien projects, data dissemina—
tion organizations, or referral centers, nor data activities which produce
1 numerical data for the internal use of the organization producing it. Many-

»
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. governmant'agenciesrcolle t, compile, store, and-disseminate numeric:data. _
vDuring its existence, ‘the’ interagency Committee .en Scientific and Technical
‘Information (COSAII) struggled with procedures and methods to coordinate both

;_information and data activities and even to standardize ‘some aspects ‘of - ‘these -

\"activities.. _The one. government agency which must be singled out because of

its mission is- the National Bureau of Standards, which- was, in the 1960's, _

‘. ‘briefly but not officially referred to as the National Institutes of Science
_ land Technology. It was founded in 1901 specifically to develop and- to promul-
ia_,gate reliable methods to measure quantifiable phenomena, this remains an inh
"Yportant part of its mission. o L )

ely scratches the surface of an immense .
» and growing ‘activity in numeric data. Advances in technology which made possi-'
i-_.ble~the exploration of -space, the examination of everbsmaller'particles of matter ,
and the measurement of previously elusive biological phenomena are added to. élec-
tronic sensing, recording, and data storage technologies to create a situation
.>in which the quantity of data which "could" be collected is far larger than could
foreseeably be used.~ ‘The growth in the quantity of data is accompanied by 2
growth in the number of organizational entities concerned with them. Efforts
are launched to improve analytic and compression capabilities. Solutions‘to ;
environmental and ‘social problems require ever increasing ‘amounts of data.
-Legislative mandate creates new agencies with new .requirements .for data and .
.also creates special agencies specifically responsible for data handling. :; §

[N
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NUMERTC. DATA AND MAJOR DISTRIBD'DION AGENCIES - /

There are three United States Government agencies which do not
themselves compile scientific or: technical data, but which play major roles

N -
) -

L

f-' in disseminating numeric data compiled.by or for other- parts of the Govermment.

The Government. Printing Office (GPO), the- Defense Documéntation Center (DDC),

~ and the National Technical.Information Service (NTIS) are all major central
.»distribution -agencies for information products. A fourth agency; the National

| Archives and Records Service (NARS), serves . primarily as-a’ repository of -
frecords but. also disseminates copies. In all of these cases- dealing with
mmeric data is only a small fraction of the agency's overall activity - It is,.
'_however,"that part of their aoﬁ?vities which is here pertinent o

——— (
~

So far, GPO deals exclusively with publishing‘and.distributing printed
' documents. Although these documents include maps; graphs and reproduction of
'compnter printouts and other tabulations, -GPO itself is not. involved. in the com-

pilation or computer generation of these. products nor in the sale of: machine-
'readable products.v '

The Defense Documentation Center acquires. and distributes copies of
reports generated by the Department of Defense and its contractors. Non+'
.”classified materﬁﬁls also become part of the NTIS inventory. DOD technical in-
formation includes the products of many Information Analysis Centers and other ,
data-generating activities. Recently DDC Has begun to explore its potential
for handling numeric data materials other than published reports.:vu- b
: " . Sales of magnetic tape and card" decks have been a small but growing
part of NTIS for several years. NTIS processes primarily government reports
and some journals. Its prominent position as a central _source of documentation

" has been instrumental in the recent naming of NTIS as the Federal Software
Depository. o 3_ : ifq. -
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5.1  Data Files Available thro’ugh an_

‘ NTIS has an exteansive announcement system. This system hag been’ and -
continues—to be predominantly concerned with the distribution of technical ‘re-
' ﬁports. However, there has been a growing coverage of machine-readable data
_files over the past few years. The data files which can be purchased from x
NTIS are 'announced, along with report literat e, the Weekly quernment
'Abstracts. In addition, in recent years NTl§’hasj§:oduced three direc—
tories of{data files. Eaeh succeeding edition has included a broader coverage. -
"7 The contents of these directories are of particular interest -as they describe
a- set of data. files which are widely accessible. _'_
An initial objective was to compare the three directories in terms
'of the nnmber of entries for ‘each field of science ‘and. in terms of the number.
.of generating agencies. The-intent was to get a general trehnd of the growth -
'-”.rate. Comparisons based on designations of the field of science proved diffi-
“eult’ due to changing designations 'used by NTIS for the fields, the three tables
. . of contents. are not consistent. In addition, we noted (accidentally) that a
. particular set of tapes (the USDA Survey of Purchases of Fish Products) were ~
_"'included in the sections for "Marketing" in 1973 for "Consumer. Affairs" in 1974,
and’ for "Agriculture & Food" in 1976. CAll three designations have a certain
rationale' neither would it have been surprising to find them included instead |
under "Commerce" "Economics", "Ocean Science", or éven "Income, Expenditures
& Health" or "Health Statistics" (assuming nutrition as part- of health).. Part
" of the problem is ‘the innate difficulty of assigning a data file to any single
category, especially if ‘there 1is any conceivable cross-disciplinary or mission- )
oriented character to the file. An additional dimension is added when we realize’
_ithat the nature of many of the tapes is Federal statistical. information and re-
lated. productsﬂ ' ': _ - .

v

- ' The. three directories are:

'NTIS Software & Data Files, 1973 (mot widely distributed)1(89‘)_

Dir _ ' d ted Software, 1974 (87 )
t ' e and Related

Technical Reports,'1976_(88) N SR

-23-.. |
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B Summariea of. the characteristics of the entries in the three directories are
3 presented in Tables 5.1 through 5.3. S | [

_ The 1973 document is called.a catalogue and includes only items. ob-
'tainable from NTIS._ It contains 248 entries- in'19 categories. of these, 144
entries were ‘available in. machine-readable {tape or card) form. Of these, 96
\'were data files (1. e.s. not exclusively software mor bibliographic)‘and 32 were
sof tware. - ‘The 96 data_files contained_120 reels 6f tape and 8,400 cards (8

~
’ . -

N ] The 1974 document is subtitled "available from Federal agencies" and

- includes a substantial portion of entries which are not directly available from

ifNTIS._ It contains 524 entries in 42 categories (an additional 16 categories _

 are provided in the list of subject fields, but contain no. entries); Virtually o
all of the entries were in. machinesreadable form (only one was questionable)

i although many-were also available as hard copy or microforms. We identified
five entries which were. for "data center operations and for which no additional
_information was available (from this source) on .file sizes. Four hundred and
'eleven entries had data file products, while 89 entrie8'referred to software

- only. “The data files (not counting the products of the data centers) contained

3 »718Xyeels of ‘tape and 36, 300 cards. .

The above information is for all fields. NTIS peraonnel estimate |
i that the 1976, directory contains approximately 1200 entries. it contains 46 -
subject. field categories.' From these categories entries. in only 28 were ex- |
- amined (one in economics, four in social science, and all 23 of the science and
' '-technology fields) - Qut of the 745 entries in these fields, 558 were machine- -
' readable. of . these, 257 are data files (as: identified in the directory itself),
an additional 18 are "data base reference services , and 272 are software pro— :

ducts.

'According to NTIS, the number of Federal agencies included in the',1974
directory was about 50, while 75 were included in 1976 . NTIS' move. to become'
the Federal Software Center may certainly be expected to increase its holdings
‘of software programs, ‘How much -impact this.move will have on data files remains

2%




Tab1e51 SIMUARY R T T
L < &DATA mzs, 1973 |
Machine-Readable Entries L Data Piles
- . S o Dal:a!“iles2 . o
S et ; - Total ! _-Softvare o © X of Total - = Tape: - Cards
Subject Fleld |, - ‘Entries. Total Only fo.. f Entries " Reels - (000)
1, Bibliographic.......;.. 2 2 ' -
2. Chmistry |.0|lll....ll 10 7
L 30 Citysms .ll;coluoonln‘n '5, e 3 L
- & Coomnications .voveeves 80 7%
g
1
1

5 0 T L
0. e .
| ‘ R R/ LI SR
5. Computer Software +esevss 16 0 . e o
6. Corporate Pinance......o. 2 - 0
7. Demography «evevecnsens: 30 2
8. ‘Tarth Sclences:, e - o o
Cartography veveveaiiess 9 5 “3 .2, .2 -
_ 9, Earth Sclences: . -~ 1 - . . o L
P _GasSampleAnalysis..... 1 1 0 1 10 R | =
10, Earth Sciences: , R - | . ,
" Geochemistry v..eouiiuiy 7T - 5 QS T 5 .
11, Earth Sclences: =~ . I T
- Tumeldng & Rock S A
" Structure Analysis .. 6 .2 2 - 0. = - -
12, Envirommemtal . .~ . - o T D
. Pollution & Control .yuv. ~ 28~ 13 R | B AL PR
13, Federal iupply System .8 g8 - 0o 8 100 8. -
© 14, Industrial Growth & ' T S - )
- International Commerce. .. 20 - - 1. 4. 7§ '40‘ A |
'E.,Lib‘rary&hfomauon o o o s o
. Scienced/ ..., ....-.';","."-'8‘ 6
16, Markebingd/ ...:l..00 0 12 g .
17, Medical Science veeneenw 120 B
9
1

Hy, a0 B C. 23 S ..

—cz—

r 5. 6 1 8 .
0. 19 E 7 | R |
A e

, 18, Trangportation +«ivuvvs 43 5. 3 | | "
0

19. U_S.JBudget--'----.. O | SSUAT S A

, S-eeg__fdotnoteé at end of table.
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ST st (cont7 smntakr o NS T NTIS SOPTRAE somana o B
&nactms, 1973 s R

. .
] ‘\\‘ . )
! v : B .
. K . “ 4 ‘
. ' } : ’
. 0

o * o Machine-Readable Entries L Data Files
x‘,._,’-.'.\".'% ¢ P To. ., DataFiles™:
e ‘iotal 1 -Sof_tware BPREL Total"v'dj ;Tape Cards “

Smb ect Field Butrles 'iotal, " oy Ko. Entries (OUOL
| i"%Smb-total RN R SR B " IR R
R R PR A U N S w
wd, W M L ;';"'963‘",;;' B oem o8
' lDifferenoe betveen- 'Total' &snm of 'Scfnnare' + "Data" s ‘nidliographio files, ~ g SCRE
‘Difference between "Total Entries" ad fotal "Machine-Readable Entries" is reports in hard cop {or microform) o

. 0n1y. '.;— ':‘ < , .{ :,‘ :‘,,‘ . |
y 2Inclmdes combination of software & data. . R R
o % ‘s S ' -
n lnostly social science & geographic code inﬁormation. Y : L §

AHostly agricultnral & income tax, information o ”

- elis 3, 4,5, mz, 5, . i
~ SOURCE:* King Research Inc. | (Based on: MIS Software and Datajres, 1973 National TechnicaI Information

d

Service, 1974 ) | \ ) . |
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" | \ il L
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. gable S-ZPfoSUHHAR! o CoNTENTS or__;ggcronx oF~sourum3R§ZEn | T
P el DAIAFILES AN SELATED SOFTUARE, 1974 1 I ¢

thhine-Readable Entries Data Files
| . —Data Files?
: ; L - - % of o
. DR Total ' 2 Software - Total Tape Cards
Subject Field . - Entries Totel Only No.- Entries . Reels éQQQ)-
Demography, Social %l vk T A o
Science & Government ......'~12@ o 126 12 113 . 902,768 . 1
2. Consumer Affairs ...... S PR 0,-w 9. 100 % 10 0 ’
3. Eddcation e...vut...... - INTEEE - I o - 8 100 25 0
. . 5. -Environment & Geography_ 4 4 4. . 0 - = ¢ - -
+ - 6. Government Publications 1. 1 0 7 0 - - - -
. 8. Law Enforcement & - - E , : :
.- Justice c.eeeeecennen 4 & 0. 4 1000 - 3 1
9. National Defense ...... 1:. - |1 0 1. 100 4 0
10.. Population:.....c.c..... 50 50 - 8" 42 8 2,378. 0
_11. Public Lands, Parks, e . R T o
. Recreation & Travel .. -9~ - 9 R 9 j";lOO“““f'“?B' 0
12, Social'Inéurance & - L S o, 4 "
: Welfare Services ..,. . 23 - 23 0 . ;23 . 106.» 32 o .
14. Vital Statistics ...... 11 =~ 11 . 0 11 100 . 26 0 -
15. .Quick Query Service cenn 6 6 0. - 6 100 . 2274 0
. Economics ....veueunnunl. L3:+209 - 209 . . & : 96 900 23
‘ﬂl.,Banking, Finance & ol T T ¢ e
. ‘Insurance ,,........ " 5 -5 1r =~ ..’80 - 13, 0
" .22% Business Enterprise ... 32 - 32 0 32" 100 - 414_ 18
.« " 23. Comparative Inter- g o T
©* " - . natiomal Statistics .. 2 20 o 2 100 13 .7 -0
% 24. Federal Govermment Fi- " =~ . R oy
_ nances &' Employment .21 L2 . 0{" 21 100 24 o -
v+ °25. Foreign Aid & CGommerce. '“'2$}A~" =25 - 0. .25 100 - [223 0
26. Incomngxpenditures & """" ; o ;
' .7 .Wealth .“f ...... -....af er .21 0% 21. .. 100 - 24 0
-27. Housing & Cohstruction 3 3 .0 3 100 29 0 ..
28. Labor Force, Employment : . s Ctue - Jiee
. & Earnings '...... eees G4 4 o 0 - 44 .100 321 0
. 29. Price Statistics & . . T , S s .
~ Price Indexes-....... 1 1 0. 1 1000 - 1 :-0
30.:State &:Local Govern-' o S ' : S,
_ ment & Finances ..... . 8 -8 0 .8 100 48 0
31. Tramsportation ........~ 47 - 47 | 7 40. 85  163% 4
Science & Technologys...;..” 189 188 69 98 52  115% 12
41, Aeronautics & e L _ NN : L .
Aerodynamics ,,,,, e -8 8 1 7. 88 6 4
42, Agriculture & Food .:.. 13 13 1. 5" 38 . 4 0
'*  43. Astronomy & Astro=- T i - R C Y
. .. physiesL..........0. 1L 1 .0 1 100 "24 0
' 44. Atmospheric Sciendes’., 1l w 11 . 0 ‘.a1t.fo0 .11t
’ See footnotes at end,ofltabie. CoL ' . (Continued) =
. - . " ! RN _27_ ’ ‘ ) s )
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. - Table 5.2 (cont ) SUMMARY OF cou'rms OF DIRECTORY or o RS
: - _COMPUTERTZED gmnmsmmumsomu, 1974 - .
o o . .
. Machine-Readable Entries’ Data Files . .
_Data.filesd T
_ S : .+ -7 of ot
- 1 ~ Total -. 2 Software .+ Total = Tape Cards
. Subjeot Field .Edtries. Total Only.:.:. " ;No "}Entries Reels (000)
© 45. Behavioral & Social T LA u '
. Sciences - 1 1 0w 100 1 0
" 46. Biological:& Medical S - L . 5.
© - Sciences : .31 31 - 3.:° 257 81 577 0
. 47. Biomedical Technology _. _ . _ LT : -
S & Engineering = - 4 ' x 4 100 4 0
49, Chémistry , 7 5 71 7 0 )
-~ 50. Civil, Structural & :
Marine Engineering 11 0. - - -
. 51. Commumications System 10 : 770 25 4
52. Computers, Control & Ce e L S E ST

"7, 7 T ‘Ioformasfon Theory 25 2% . 23 1 w4 0 0

_33. Earth Sciences 25 25 .7 - 18 720 374{ -0
55. Geocoding & Dictionary " o o . . '

‘ Files |, 6 6 0 6 100 .. 3 4 o
- 58. Libraries & Information S , " o . ' e
- Sciencgei’ g 10 0 10 - 0 .1 1 o

59. MhteriaIQ‘Sciences - .1 - .1 0 -0 - -
'60':M&thematiealcSciences 11 11 11 0 - -
64, Ocedty ctente & Co X -
o Technalggyv T 1 -1 0. 1 -1t -
-65. Physics e ' _ 1 1 . 0 0 - - _ -
- 69. Simulation & Mbdels _ 2 2 1 21 50 2 0
'72. Urban Technology - 10« 10 6 4 40 4 0
. Subtotal "s&T"6 307 306 . 81. 204 .66 3,081%*° 12
ZotTotal -, 59 59 91. - 50 - 81, . 33
- Total C 524 523 189 - 412 79 - 3;783 *7 36
lThe following fields listed in the ectogz ‘are not included in the table as
they contained no entries: - ; ‘ .
Demography, Social Scignce &*Government P : .
- 1. . Congress, Legislation and Committees 7., Immigration
. 4. Elections _ 13. Veteran Affairs
Science and Technology . - &
48. Building, Technology 63. Nuclear Science. & Engineering ‘
54.-,E1ec§rotechnology '~ 66. Propulsion, Engines & Fuels !
. 56. Industrial Engineering . 67. Reprography & Recording Devices
« ., 57. International.Relatioms S 268. Safety Engineering & Protection
{.. *» . 6l.. Mechanical Engineering - *70. Space Technology s
" - .62, Nonpropulsive Energy Conversion 71. Test Methods; Instrumentation .
~ . : © & Equipment : ¢
. s~ 3 . E -~ . - " .
o o« - S 42 (Continued), ‘
@ .- R+ U
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" Table 5,2. " (cout.) . SIMMARY OF CONTENTS™OF DIRECTORY OF
“* 7 .. 'COMPUTERTZED DATA FILES AND RELATED SOFIVARE, 1974

- r

R . 3 . .."..‘: . )

. ) e - i .._.:__“ } ' o . . L - ,
2Difference_ between 'Total' & sum of 'Software' + "Data" is bibliographic °
., files; Differente between "Total Entries" and total "Machine-Readable Entries"
“1s reports in hard_copy‘(o; picroform)“iny; e <o
" Hcludes combimation of software & data.

4Plﬁs'an_ﬁnspecified nﬁmber;'.Usuaiiy indicates that at least one entry is a
data center, or an agency which provides tailor-made tapes of available data. |

o :sPlus,unspecified<nnmbe: of files available on-line. ' .
7":' G?ields 5, 10, 14, 15, 23,28, 29, 41‘72. - . ' . /_

SOURCE: .King Reséarth, Inc. QBased'on:f National Technical Information

-Service, Directory of Computerized Data Files and Related Software, 1974.)
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Table 5.3 STHARY OF ENTRIES IN ‘SELECTED FIELDS FROM A DIRECTORY OF

COMPL'TERIZED DATA FILES, SOFIWARE AND RELATED TECHNICAL REPORTS,_ 1976'

1

Ry

[

'/
&
v
'
'

Machine-Readable Entries

Data' Files

. . coB b ¢4, Data Filesd B
, eyl Total . . .) Software % of Tota]  Taper  Cards
?Ebjec'theld‘ Entries Tg;al . faly '_No.‘ . Entriesl Reels . (000)
~Econonits ' W1 %o % 1T 0
5. Employment, Barnings L I - | |
§ Labor SR YRS 1 I D S B 9% S0
‘Social Sciences R 73 1 -39 nm & 2458 1
* 11, Demography & Population 48 4] B 358“ 0
17, Library & Information . *= . ' | S o
. Sclences ! Y T 1on 8% w1
- 18, Momicipal Inforbation ~—. - ' ' ‘
| Systems - . 7 o n 0 - - -
- 23, Vital Statistics n B 1 13 59 28
« Science & Technology . - 530 399 233 159 1. 3, 621 ]
24, Aerodynamics & Fluid - | L , o
7 Dyumles 6 o0 - -
5 Agrierltre §Rod ., Y 25 3.8 % %0
- 2. Atmospheric Sclences & " S | ] b
.. Astronomy 5 -5 1 4 80 2,653° 0
27, Behavioral Sciences 3 2 0 2 6 0
28. Biological Sciences 1 TN &% . 0
29, Cartography’ a0 18 20 1 164 0
30, Chemistry - 14 10 1 9 64 VAR R
31, Civil & Structural - ' ' RCEEE o o
Engineering m 0. 59 1 1 10
- 32, Communications 43 3 S n 136 0 4
33, Chmputer Sciences 13 40 L 2 3 0
34, EMctrotechnology 4 4 B - - -
35, Energy Sources, Genera- . | | . S . |
tion & Transmission 2 25 2B - 8 VAR
36, Emviromental Pollution | ’
& Control 40 2 9. 8 0 U0
¢ 31, Industrial & Mechanical - ;o o
Engineering ’ 3 - 3 3 0 - - -
~ See footnotes at end of table. “(Cont1nued)
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'/./‘ * Table 5.3 (cont ) SUHMAH OF ENTRIES IN SELECTED FIELD FROM A DIRECTORY OF _
VA COHPUTERIZED DATA FILES SOFTWARE AND RELATED TECHNICAL REPORTS, 1976
S o - S Machine-Readable Entries Data Files
IR I Data Filesd - |
| el Total ) Software . ~kofTotal Tape  Cards
S Subject Fleld Entries Total Only- NQ' . Entries  Reels (600)
8. Materials Sciences . B E- I e D o0
39. Mathematics § Statistics 26 I S 2.0
40, Nedical Sciences Ty % -1 1. - 58 16t 3
&1, Natural Resources, Geolo-. - R s Lo o |
gy bbydoloyy Gy R R 7 B R
4, Navigation & Guidance " §. . | 5 1 N
43, Ocean Science § Technology RS VIR & 3 b .o 3 W5 0
" 44, Phystes TS N 2 SR R SRS
.45, Soil & Rock Hechanics 01810 -9 1 5 1 0
, 46, Test Methods &Metrology R 1A T 2 .0 - - -
¥ ol 'S N R O Y 50

.',',‘ (> of:'total entries)‘ ; o S |

l'1‘11?.@110971@ fields sre listed in the directory but entries were not examined:

é ]

| Ec nomics PRI ; _';:fﬁra,.__'-"', Social Sciences
P T, Banking, Finanse & Econonic Trends o 10. Consumer Affairs
__ ’ 2. Business Eit erprise © 12, Bducation
3, Commerce - United States ° . : 13, Government Administration Federal, State
= b, Commerce - Foreign . o - -+ &local |
6. Pinances - Federal Govermment . 14, Health Care
7. Pinances - Local & State Goverment 15, Health Statistics \ ,
-8 Housing & Construction. . 16, Law Enforcement & Criminal Justice -
B ,,9 Income, Expenditures & Wealth. 19, Public land, Parks, Recreation & Travel
, | 20, Social Services
P o | 21, Transportation - Afr

- 2. Tramsportation ~ Surface

2IJifference between 'Tntal' & sum of Software + "Data" is bibliographic files, '

Difference between "otal Entries" and total "Machine—Readable Entries" is: Teports in hard copy (or -
- wicroforn) only, o |

3Includes combination of softvare & data. . |
[ .

" (Continued) |



Table 5.3 (cont ) SUMMARY' OF ENTRIES IN SELECTED FIELD FROM A DIRECTORY OF
" COMPUTERIZED DATA FILES SOFWARE AD RELATED TECENICHL REPORTS 1976 o

.‘.-..’ .

\ ‘Plus an unsp ified n\mber. Usually indicates that at least one entry is a data center,
"or an agency which provides tailor-made tapes of available data.‘ .

5Plus unspecified numHer of files’ available on-line.

SOURCE: King Research Inc. (Based.on: A Directory of Computerized Data Files, Software and Related
Technical Reports, 1976, National Technical Information Service, 1976 ) |
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- to be seen. However, the fact that many 1arge publically—supported data cen-
n ters, the WDC-As particularly, recognize that one of. their major problems is
the (lack of) marketing of products and services could serve as an impetus to .
marketing through NTIS. '4' s : .

-

5,2 DDC Looks at Fact Services A o o >

v

One of the objectives recommended in a DDC 1Q-Year Requirements |
Study (49 ) is the provision of 'fact services". A few comments from this
study are présented here since they are relevant to numeric data. development.' o
Fact services, as defined in the DDC study, - include numeric data plus other . )
answer providing" services-and management information services. The results
of survey of DDC users provided rationhle for specifying this objective as,
. users are convinced that much information is unreviewed unverified and -un-
'reliable,' users "will need more information by 1980“ and “fact—type infor-
hation is not easily available to users currently“ outside of’ handbook type
v;.materials which are "not as up-to—date as needed". ’ '

2

_.f,'.
The tasks defined to meet this objective include the creation of a
_machine—readable data base of critical and most heavily used data. To be in-

cluded in this data base are the evaluated data from the NSRDS.." -

o
-

. . Over 50 percent of DDC users have used at least one Information - f
Analysis Center (58 percent used the Infrared Information and Analysis Center,

ﬁsmaller Ppercentages used other centers) ‘ Nevertheless, the results of asking

>

. ".these users about’ preference for format and media are not encouraging for computer-
generated numeric data. This fact may underscore, that marketing is one of. the ”
.major issues in providing numeric data. Less than 10 percent of the survey
respondents preferred handbook/manual or’ numertg data forms. Fewer than 1 per-
cent preferred numeric data alone. -Those choosing computer-readable or computer—:
output media (printouts, cards, tapes, and cathode ray tube) comprised just {

. over-3 percent. Mbst preferred textual material such as technical reports and

=

journal articles., - N

¢

x - - i
- See Section 7.2 (World Data Centers)
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;s Nevertheless, the report summarizes the “fact servicesﬁ‘issue for
v

DDC as follcws

The most conspicuous gap in [DDC] information-services,
_ , ageording to the Expert; Panels, is the provision of fact
. T o» information services. ."Fact information" includes numeric - '
o - values and also -pieces -of discrete data. capaBIe’of satis- = N
fying inquiries without. further reference. The technology ’
" is predicted ‘to be capable ‘of supporting such a.gervice,
.and it is rated most desirable and extremely important,
Yyet the ‘probable timing places this as a mid- to long-range
-event. . [Note: mid—range - 1985—1995 long—range = after ..
1995] L *
'~ This event must be regarded as a high-payoff -avea for DDC
to pursue. There appears to be no explanation for ‘the lack
"~ of progress in fact services other than neglect on the part
. of the information planners and - designers. A S

.

5.3 .. National Archives'and Recofds ‘Service .

The National Archives and Records Service (NARS) is responsible for ‘rﬁ

the preservation and availability of basic records of the Federal government.

The records for which NARS assumes this responsibility are those relating to

1

the : o . - S : A
. L4 ‘ '
e necessary processes of government

e protection of public’ and private rights‘

7
.

e ‘interests.of scholars,_students, and the general public.

R ... .
- . .
. . . .

A Data Archive Staff was establishEd in l969..iIn l§75‘they&produced.

+ their first widely circulated (2 000 copies) Catalogue of Machine-Readable ‘
Records in the National Archives “of the U.s. (8 ). One thousand one ‘hundred
and fifty (1600 bpi) tapes had been-acquired Since the NTIS. (1974 and l976)

> data file directories were prepared in cooperation with NARS, it is assumed

" that all of the files iﬁ,the NARS catalogue also appear. in the 'NTIS directory..
Tape holdings at NARS have, increased from 300 (800 bpi) in l972 to 600 (800
bpi) in 1973 and 1,200 (1600 bpi). in 1974,

P

. x ; : e N
As reported to King Research, Inc. on the data collection form.
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Q o The fiiles in the NARS catalogue all fall in the social sciences -
. fi’eld They consist of both stat:istical and administrative data. - NARS pro-F
 vides copies (on tape or card) ‘with few restrictions.. They handle .the public
b distribution of: all ‘data files of the Civil Aeronautics Board (CAB) and Se— '
_ curities & Exchange Commission (SEC’) | It is not clear whether any of tbe same
'tapes are available from both NARS and NTIS. .~ wel

‘In‘ 1969-70 NARS conducted a censu"s (104) of tape reels in the Federal' .
» ' government. l?ive and one-half million reels were identified over of them‘_ |
L in the Department of iefense. The,.Bureau of 'the Census. and the So Secufity
Administration held approximately 200 000 reels each. 'Ehe census of tape reels
'concentrated on'fi(]:es_"in ‘the Washington, D.C. area and is admittedly incom« ] ,
plete, espeg’ially for agencié§ Iocated in other parts of. the co.unt:ry. Approxi-r o
mately.300 file series (in which ‘the 1960 Census, for example, is one "file

series") were located by NARS which were deemed worthy of accessioning.

.
’ . -

_ Sales from archival tapes since 1970 when the first magnetic tape
holdings 'were acquired, were: FY1971 - 50 reels, FY1972 = 1»30 reels, FY1973 - -
| 150 reels (104)." The addition of CABfiles increased sales to the point where :
‘the first four months of" ’FYl974 showed sales of 200 reels. Although sales h
 appear ‘small compared to the large number of files stored by «‘NARS, most Federal
agencies do not depend upon, the Archives for active or current data distribution
and only provide tapes to NARS when the usage of the files has dropped to the
level of considering ‘them archival only. The January 1974, article from which
much of the above detail was obtained refers to burgeoning data activity in
"'_environmentﬁl monitoring and NARS' desire to remain cognizant of: "'h efforts. L
The subsequent years can be expected to be ones in which Archives" ﬁas broade‘ned‘ L
© -its, holdings into fields other t:han social sciences.» For instance, ‘NASA's
National Space Science Data Cente:r: cnrrently (1976) archives many tapes with

B NARS rather. Jihan in its ownm: facilit} - B
vy T IR :

Additional information collected in the data collection pre—test by

",-‘*.Q.,'i (,_."

ICRI is not completely compati‘ble wit,h that reported above by Ros crantz a.nd '
follows: ! ' ' %

\'--.
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- the more basically research ori:ented FFRDCs.. o "«-__'"' - " - o

o "Nat.ional Laboratories . They are administered extramurally by universities s

o . - ) . ;:‘.f ]
] ". ““: :o. d. > . t
N INFORMATION ANALYSIS CENTERS AND _. e e
,'RESEARCHANDDEVELOPMENTCENTERS‘ St
) r_ormm. SOURCES' OF l_)ATA, A :

e Federally Funded Research and Development .Centers (FFRDCs) are
wholly or largely Federally supported and include some but not- all of the

industrial‘ firms, or non-profit institutigns. Similar chafac-teristics apply
to Eederally »supported Information Analysis Centers '(IACs) In ea number of o

' . situations, one or: more IACs are housed within or, attached to an FFRDC Even‘l.. '

when this is the case, no consistent pattern -of" relationship was identified
' :‘:A list of FFRDCs is provided in Figure 6. l indicating both sponsoring agen-
,_.__;._cy and organizational affiliation. In 1968 Kertesz (50 ) identified 21 IACs
within the Oak Ridge National Laboratory \*(ORNI.) FFRDC al_ne (See Figure 6. 2) »

%" The ‘definition of Information Analysis Center implies an._ information

coordinating and marketing emphasis which would" put IAC operations more se- o

curely into the scientific and technical information area than are those oﬁ‘ '

The following definition for IACs was adopted ‘by the former Committee

Ly

Direc,tory of Federally Supported ‘Infomation Analysis Centérs’ (79

COSAT;[) and appears in sthLI974 SN

N

oy
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_ ‘ It can safely be assumed that both IACs and ’FFRDCs handle numeric L )
data. . IACs .may also handle: documents rather than data. . Albhough F’FRDCs cer-.' o
;4‘.1‘ ;aun;% generate mmeric dat.a for internal use as part of the res..arch process, .

: they may not necessarily be accumulating them in machine-readable or exter— ‘_ '
na,lly'useable formats. The La'm':ence Berkeley Lahoratory, however, is inves-":_.;f??.
ting heavily in a large, general—use social-science-environment data base ‘ i ,
(SEEDIS) . f | _...;. ) o ”'ff]-' ;'f\}"‘”v,-_ '\:.* f;'?il:-“ﬁ.{fta."'
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An information analysis center is a formally ’J £ ' N
_ structured organizational unit specifically s S
"+ " (but not necessarily .exclusively) -established

"o for the purpose of acquiring, selecting, storing,

SO, _ tetrieving, evaluating, analyzing, and synthe- = -i¥ o
SE sizing a body of information and/or data in a vov -
tho.0 - .+ .clearly defined spevialized field or pertaining A
.7 -to a specific miSsion with the intent of compiling, =~ =
o T digesting,-repa&kaging, or otherwise organithg '

, . ‘and presenting: pertinent information and/or data
. . ‘4in a form most duthpritative, timely, and useful
N AT to a society of pelrs and management. _ wg

 f ’ ‘..
N -
-

v P . T

Two previous directories appeared in 1968 (20) and: 1970 (21) "A'lthough

,‘: Irec ories are nof‘aII—inEIusive*‘somef
Federally—supported IACs are specifically excluded.‘ Among tHe exclusions

_c:. which are of particu&ar interest to this exploration. of. numeric data are those

( ‘"centers devoted exclusively to the following types.. of informstion serv1ces-

l . ganagement information services.
. ° Holders of raw data files.
‘,_£§ ;fg lMapping and charting activities..'ﬂ

... e Regional orzstate information seryices (e.g:, technological
oz agricultural utilization services) ‘ ” . : :

‘-
-Q

'. N “ : . - . . N . ’ .. -
L] .:' L

. Nevertheless?-thg’lists do include some’ holders of data files. A reading of :

the 1974 1list. (see. Figure 6 3) also’ indicates that there is partial overlap
[} L el
. with'National Standard Reference Data System (NSRDS) centers.

| : i . :
r . -3
Over this period of time, 68 IACs appear in all thr directories. -

Of those rEmaining, 9 were identified (by Kruzas (56 )) as having terminated -

.

TLoe operation, while 23 appear to he still in- existence. An additional 17 were'

not located in the Kryzas Encyclopedia. Some name—changes had occurred or

.centers had been conbined or divided. From the descriptions in the Kruzas -

Encyclopedia, it appears: that there are a substantial number of additional ’

centErs which might have: been included as Federally supported IACs.

. 5 .
< - . o 3
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. o . DR LR -
Using the~directory descriptions to classify the l974.centers by
_ field of science, and‘allowing a’ center to- Be classed $n more thangone field,;
”? the largest proportion is in the physical sciences (32 percent) Engiaeering
B was ‘gecond with 27 perceat, followed by social gciences with 23 percept. In i
‘ additiop, environmental scienoes and life sciences alsoach had, over lqpez-

5. - Cemt. When & center was alassed as mnltidisciplinary if it covered more tban - ;'

- one field of science, the multidisciplinary propontion was almost one quarter : )
(23 percent) (See Table 6.1) & coe, o . L - AR
. i o . e, " - . e ’ .

. . A

2 Because the definition of IACs used in the directories specifically
excludes organizations which are primarily "holders of raw data files" and do
- not perform analysis, this population of IACs presumably includes only sbme :

unspecified portion of the onganizations inyplved with numeric data’ files.
However, their products are often gnnounced and distributed by NTIS. There— .

_ fore, these centers may be the most widely known, core group of numeric data '
- analysis organizations. Nevertheless, the 1976 "Special Technology Group Cata-
log"(9o ) from NTIS givés only one IAC that sells data in machine-readable ;

. £&rm! The remainder of the organizations which are included in this catalog -

(a total of 17, ‘of whieh the Office of Standard Reference Data (OSRD) is counted
as one) produce paper or microfilm publications. The descriptions in the catalog

. do. not specifically-adentify any of these publications.pr tabulations.' Eqwever,
' many are handbooks. o . : o oo

s .
)

L,

A : i Wéisman (130) analyzed and summarized the characteristics of the IACs
v'appearing in the 1970'Directogz A similar analysis was performed by KRI staff
- for all three directories to determine whether any trend, especially concerning'
the handling of numeric data, could be identified. The analysis frequently in-"-
volved subjective judgements in extracting detail from the textual descrfptions' .
in the directonies. Some differences‘appeared between our results .and Weisman S. -~
. The. results for the three periods are shown ‘in Tables 6. 2 and 6. 3. ‘Our results
. for 1970 were used in the comparisons by characteristic 4in order to eliminate
the confounding effect of- these differences in interpretation. For servqpes and
_ products we tetained Weisman s counts for 1970, 80 the comparison over time may N
| be somewhat léss valid. | N e S
L€ - . T ” A SO

‘ An incregsing proportion of IACs listed in the directories appear to .
be providing ‘the following services.‘ consul;atidns and answering inquiries, d

.l _‘.
-?-,,.'Q ) o ~ ’ 4
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* BY'FIELD OF SCIENCE: 1974

Table 6.1 . INFORMATION -ANALYSIS CENTERS

_Field of Science i - MNumber Percent
- I » .... B .
Total ........ ..'..-...v,;...'....-.' ..... oo 108 ) 100
'Physical Sciencgs ......... eeliveses 35 32
Mathematics e...... sesseacseneriases '
Computer Sciences ..;.-....;...;. ..... _-.
Environmental Scfences }...,. ..... ....e ‘ 19 - 18
ENGINering .eeeeeesecioensnnnnnes cien 29 27
_-a».' 3 ‘ﬁ
Life Sciencey oo, e 14 13
Psychology .........Q....... ..... e &0 5 . ‘ 5
Social Sciences 25 - 23.
Other Sciences, NEC .eeeenenoonarsveee’ 2 2
Multidisciplinary «eee'eeeseeeennss ceen fzs 23

SQURCE: King Research :Ines -(Based on Federallz

‘Ref®rral Center,vLibrary of Congress. )

-*
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g Supported Information Analysis Centers 1974, Nhtional



" Table 6. 2

T

- .

‘.;'.—\‘:

CHARACTERISTICS OF FEDERALLY SUPPORIED S
INFDRMAIION ANALYSIS CENTERS’

1968 1970, 1974

L , _ Directory Year _
p . : ' ~ 1968 1970 ° 1974 v
.fﬁf Charag?eristic 7 7 7 7 7 =z
Total ........ R S 113 100~ 119 100 108 100 -
Type: Govermment ........... 43 . 38 43 36 - 45 - 42
, Academic or _ _ : . . _
Educational Assoc... 37 33 . 38 - 32 -36 33
. Research ‘Laboratory .. - 20 - 18 21 18 .18 . 17
. Private Company ...... 13 12 17 14 9 8.
- % ' o : he
Age : (1 year ....... ceeeaes A1 1 0 - -0 -
-5 eiei..... eeod... 63 56 44 37 17 16
6=10 .. ...iieinnnnn.. 22 19 39 - 133 . 35 32 2\
D1Q ..., s e e e enaa 23" 20" 36 30 s 55 L
- Unknown .......... iees & T4 o - - 1 1
. User. ' b : '
' _Qualifications. R : ‘ L : : S
_ Clearance .,.......... 31 . 27 6. - 13 17 16
) . . Professional ......... -. 56 - 50 - 64 5 43 - 40
' Anyone ... .i...ece... 25 22, 39 © 33 48 44
Unknown ..&........... 1 1 0 - - 0] -
Staff: 1-2 members ....... eee 20 ‘18 L1170 e 16 15ﬁ
| 35 iiiias cereeeen 18 16 17 - 14 18 170
7 6-10 ........ cerere e 22 19 .23 .19 300 .28
11-20 .. iiilieie..... 18 16 26 .22 ° 16 15 -
D20 i e 25 22 28 "24 23 21%
Unknown ..... Cesescees 10 9 8 7 - 5. 5
Number of Sponsors: . ’ '
: 1l . ..ceae... Cessssancae 83 73 8 . 71 - 80 74
R 20 18 22 ‘18 13 12
3 e hebereneeia. "5 4 4 3 5- 5!
L .1 1 3 3 7 6
Db el teserecenes 2 2 3. '3~ 3 -3
Unknown ........ seeenn 2 2 2 2 “ 0 -
B . .
* : _ : _ N
Age in year pf directory - )
" SOURCE: King 'Research, Inc.
. 41~ 98 .



o Table 6.3 NUMBER AND PERCENT -OF FEDERALLY
[ SUPPORTED INFORMATION ANALYSIS CENTERS
OFFERING SELECTED SERVICES AND PRODUCTS.
' 1968 1970, 1974..

S Directory Year
: _ - 1968 - .. 1970 g 1974 -
Service, Products . . . No, =~ % - No. 5% 0 No.- %
Store, Retrieve Data ...ccoececee... . 64 - 57 104 & . 18 - 712
Analyze, Evaluate Data ......... vewe 58 51 89 75 59 55
Critical Reviews, State of the Art ' ' e
Reports O . 1| C b4 50 .- 42 B3 . 33
Critical Cdmpilatibns;'ﬂandbooks .es. 33 29 41 38 %29 27
Answer Inquiries, Consultations .... 61 56 72 61 . 93 86
- Reprint, Library Services &.- - - . : oL e £ o
ot FACLlitieB e..cieeeceesesscenecees 13 . 12 19, .16 46. . 431
__Bihlingraphies+_Ahs:zac£s: - - : - — ' — "
REFEITALS vviereesennersenneneess 46 4 62 52 +70: ° 65
Translations chtesecseccacscsanseases - 2. 2 101 .0 0o .
Film, Maps, GraphicsS ve.eeececeeecen 7 6 10 - 8 11 10 - -
Data on:Tapes and Cards ..... R - 7 - 15 13 27 25. -
Training, Workshops, .Standards ..... 6 5 1 1. . 1 0 13
R&D Conducted, €oordinated ......... 11 10 11, -9 5 5
-1 3 S, esess 55 49 82 69 100 93
Stimulation or Leadership in Field . 4 - 4 -5 4 3 3
- Total - , 113 - 100 ~ 119  100° 108 100,

SOURCE: - . |
1968, 1974'King/Reséa:ch, Inc.

1970, Weisman, Herman;.Iﬁformation SyStems,'Sdun;es and Centers, 1972.

@ . : \
:
' o "t \
, P
& .
. ’u
’.:0' . . N
i . ) -
&
o ¥ .
S A - v
E3 ,l_-.. g ‘:)
.'.‘ : ; *
ofs :
* -
?‘, . - v 1.; - _.L
N >
- ’ 5 f\
A=)
- 3 X
+
3
" ~42-
.




reprinp library services and facilities, film and maps -and graphics, data on
tapes and - cards, and'SDIa A decreasing proportion of IACs offer critical re- ;;
viewa .and state of the art reports, translations, and conduct ‘or coordination

of R&D.: No- real pattern should be presumed as the distribution may reflect the
[lselection of IACs included in the directory rather than real trends in-activity.

".-'Q’.-- ) , » . ) ' e %

4....
..‘,x.-

. if% Nb noteworthy trends were found in age, type, size of staff or num-
g ber - of.sponsors. Hawever, there did appear to be a reduction in the restrictions
for use*s of IAC services. A larger ‘Proportion of IACs- (44 percent) indicated

o in 1974 that services were available to anyone than had so indicated in 1968

'(22 percent) and a smaller proportion (l6 percent comparedlto_27 percent}ﬁre-A
quired specific clearance. ’ N ' '

T .

Although two current NSF—funded studies are addressing the questions

. of IAC management with particular emphasis on financial administration, there
is still no information on total levels- of Federal support for IACs. Norldoes
there appear to be a way of, determining from the literature what proportion of
IAC activity deals with numeric data. :

e ~

-
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SECTION 7 . IR
INTERNATIONAL DATA' COORDINATION

, In this section are described- the data activities of two international_'
_ organizations in which the Unitéd States participates.’ CODATA concerns itself
,g,'f ’ largely with identifying data compilation undertakings and with assuring trans-
f; ferability of data. Th% group of so~called World. Data Centers concerns itself
with making actual data compilations available . S S .

wﬁlﬁf"‘ : ' X T A : ,

“‘-A'L.E_:i ) 3T#? Intgrnaﬁionathouncil of‘Scientific"Unions'(lCSU)~formed two\ '1_.

b 4; w:"“ 1e-Jate. '~as;thei:—pIimaIyuarea—bf_concernq—iiuiluuuh=T_———T?

' ling of numeric data. These groups are the Committee on Data for Science and o
Technology (CODAIAJ, for '1966. and" the Panel’ on,World'Data Centers (WDGSD, .

. in 1968. Actlvitles of both f these groups are highlighted in this Sect;on o
_with particylar emphasis on their relationship to’ data handling in the’ United . : ;;,

'_States Although this section. deals only with ICSU, the reader is teminded of '

the reference to other international organizations in'Section 2.0, and should

>

not assume that only ICSU and its members are active in the internatlonal data' -

3

scene. L o - . S 357 ts
.. . > L. ' . > Al
. : N 2 o ¢
.7.1° . CODATA . "
’ é o One of the most important of the organizatlonal and coordinatrng

Y efforts in recent years has been the aét1v1t1es of CODATA. This group held its
AFifth International Conference in Denver, Colorado in July '1976. Since its es-'v.
_tablishment in 1966, CODATA has been studying the problems associated'with.the A :*ﬁ'
myriad aspects of the generation, storage, and accessibility of numeric data r",fg
h Initially, it was concerned almost exclusively with physical sciences data, _' .
more recently its concerns have extended to the biological and geological sciencesf‘j

v
LIRS

- there currently is pressure to broaden the scope.to encompass the,social sciencesxf”
, S . - SN .
Although CODATAs overall purpose is the coordination -of 1nternat10na1
data programs, there. is a strong underlying philosophy that coordinated natlonal
systems form the base for. 1nternationa1 exchange. ‘Therefore in making reco- ‘mw 52‘41
mmendations for standards, procedures, and collaborative efforts natlonal re-

glonal and local data collection efforts are. frequently emphasized. A~;?;vai,

- 61 - '
ﬁR f'"'\ ' A*




The report of a 1975 Study on the "Problems of Accessibility and ".TJ\\
7.(121) and CODAIA (19)) provides among Gther things, a revigw of some histori— ,
fgca] developments in the area of numeric data. Selected events from asslong '

¢

ago as 1883 .are considered relevant.

.
.

2

- . ; . o . . . .

s i The CODAIA task group which conducted the 1975 study (Task Group on
Accessibility and Dissemination .of - Data), produced a comprehensive framework '
for categorizing the nany types of data projects. Summary tables of" the cate-
gories are reproduced as ‘Tables 7.1 and 7.2 Although the summary specifies -
J,ionly three broad scientific discipline areas, the categories- ‘éan be egtended
to the(aocial.sciences with some imagination. Thus, for example, demographic

The categorization scheme helps to highlight the fact that the many
oo disciplines and subdisciplines may tend to hqve markedly different types of _
data and data.peeds._ In addition, there are.the requirements, again different -
among themselves, of:mission-oriented and cross-disciplinary data programs ol
- which are. required to-pope withxa multitude of different categories of data in ‘;
_seme. coordinated‘hanmer_ -Alfhough this categgrization schqne provides a way
S to attach type identifiersetd specific data
_,f(j o ‘ment, one can list the characteristics?, ;M , .ess usefﬁi for "typing" data
~ files or data banks which mAy conSist of.diverse;iata elements with all of- the
'”; ‘tharacteristics listed., Théﬂﬁecond tahle.provides characteristics of user-
P specificity. which are more easily appliEd t data ‘banks. However, this level - .
of categorization alone iS‘a rather inadequa_

.g., given a data item or ele- P

t "ypography for grouping data -

files prq forma.-3ﬁnother q; proaéh is’ auggested hy the "data levels" in ‘which
bit quantity iscexpres%ed ;ngable 7.7 (See Section 7; 2) In this breakdown,
Level I applies to.taaE~ unanalyzed data,jLevel II is processed data and- Level'
III is analyzed and/or sumngized data. W
would be expected to containﬂdata in only one level while a "data bank" con- -

sisting of numerous files or a- "data\systemﬁ could contain files in all levels.
I A .

EiWith this approach a particular file

LY
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CATEGORIES OF DATA ’ curwsmxxm:mcs GEO-/ASTRO-SCIENCES - BIOSCIENCES
= - B B .
. T ap Data which can be measured Most dam Geol. structurcs, rocks Most data s
’ mpeaudly " Accel. due to gravity . . At
- i ( Pixed stars - N : o
1 Dm which can be = Volcanic eruptions Rare specimens .
‘ measured oaly unce . - . . Solar flares, novae Fossils ;
by Location-independont . Most data o Minerals . Most,data. exchaing
. o T : . Global Tectonics N extratérresirial
b Location-dopendent- Rocks, foriils "Rare specimens-
- ' ) . - Astronomical data }ouu: '
- . i Meteorological data -,
N ° K -Pﬂm..q \ﬁuerv-mon:u‘ < Optlcal spectra Solsmographic records! Wy P_h}'.liologic:ll data (e.g..| *
: . or experimental data Crystallographic . Weather charts | ,._-'-_ respiration rates. blood
F-valuos L volumes, .atc.,)
" . , Biochemical data (e. g,
N N RS composition of tissues - ..
. - S St and organs) - :
Combinations of ptlmn.ry Fundamental constants Fossil zoning Genetic code
d;tavuhtbn:ud,oh.'. - Crystal structures Temp. dlstrﬂaﬂonln&m Bodymrfm:ema
lhcont!ca.l model ... - - bodel of vascular bed .
‘ Dimensions, of tracheo- i
, brorchial tree '
v ’ ‘c;‘. - Data derived by theoretical | Molecular properties . -Solar eclipses prdxaed | Prediction ofphenotypic
3 : ulcumum /. | calculated by quantum . byeelaaalmoeun!ct | expression from - i
~ . s mechanics - . gonotypes %
L - Determimable data - - | Most macroscopic data . -}:xmm ozpuu,nq ocbits | Gene 1ot y
T . - Loyt » A - Ch:vmocomnwnbars »
. h Stochastic data - _quymer data . Sofl'and rock. eompoc,ubn Mostdata ., - ..., "o
’ . : Structure-sensitive Solar fares. R "
properties . ~ Frequsncy of ﬁsiblo meteors ' .
N N * . e .- .perunlt!nurnl 3 . Y i -
s e - Qaantitative data . | Mostdata - ° Seismic data.: K Physiological data o e -
. N ‘\ N RN Meteorological data -~ - - Blochemical data \
©2 . Semiquantitative data Mohs hardness scale " Wind force scale.  ° L \ :
' |3, . Qualitativedata - ~y | Chemical struc. formulze | Rock classification . Amino acid sequences
o, A S Pmpomes of nuclides - : | : Classification. ot aeu.xr Taxonomic classificatién
) B IR FR R spectra [ of organisms - ¥
N N - v : . Fossil shapes ' .
f;  Data preseated os Metaorological datar, Physiological data )
' sumerical valuas. S ,‘9 j Biochemical data .
. Data presented as graphs Phase diagrams . Geological maps % .+ ] Metabolic pathways )
or, models - Stereoscopic tm:ltvc:\xlm."l 'Weather mips ‘é;l) R Elcctroczrdlomm .
. diagrams Yy Sky mapping at a particular | Elect lograms - -
. . L Molecular models ) ndlo {requency (e. g, 2lcm) ’ —— .
.|ty  Symbolic data - o : i x.nhoxogy 10 bore hols.data 1 v
- ’@ ~ -
M - Note: A giv en group of datn can be catogorized slmun:.nem:ly by several !acou a.b.cete.;
/ ", for instance, whe naturo of mcteoroloﬂcal data charncterized as ‘2 bz cz,dz,q aod fy for L), -
, SOURCE: Committee on Data for Science and Technology, ICSU, '
"Study on the Problems of Accessibil:.ty and Dlsseminatlon é ’
Data for Science and Technology", -CODATA Bulletin No. 975.
]
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Table 7. 2

. VARIETTES OF CATEGORIES OF DATA

BASED ON ‘USER CHARACTERISTICS

'

. cxr;:ccln-ss_m-'}ﬁ:\‘t.\.

\’.

CHEMISTRY/PHYSICS

AN

czo-/;wmo;scn:ucrs‘- :

BIOSCRINGES

-

Data ..encr:mnl nﬁ'a l

specific d»cfprme and . i

ucd alnost exclusively
specialists in the same
lpllnc )

. the anharmonicity of nor~

1 ‘moleculcs

-\Cr)‘ttal structure fixcto;z'

Para- or.dnantmncuc fug-
ccpxwh\;_,of compounds

Elegtri ﬁ:admpolc mom-
ents! o’l atomic nuclei .

Canstants representing

mat modes of vibration of

Density of frequency distri-

Mlon of normal vibration |.
) o( crystals -+ . o

n J'h‘h rmhntcn lnftared

hpocu'a

" of diffracted rays in crys-
" tal structure analysls
CFmEY e

Schmomphic records of*
e:m.hqua.kca - .
Mameto:_pbcrlc data ob-’
tained by artificial -
satellites

Electrocardioprams -
Electroencephalopgrams

Y RN v

7" 62> .Daty'that are siso used by

Ct;i't;cteﬂnxén'o.( ferro-

Numbpr of chromo:oms _,

| mea molecules

-,

Q

ERIC

Aruitoxt provided by Eic:

of organic and morpalc
compounds :

Electronic structure of
atoms

ey

Atomic nmctu:es of cotn-

Basic dats en moon, *
planets, sun, stars,- -
galaxies -

Simple lists of Fraun- .
hofer lines.. sunspot nume
bers. nebulae, binartes,

" [variable stars, quasars,
pu!zm

. researcirworkers1n a mnmﬂc mauulls ; [ 1 cella’ (arlnologleal
I'd
:i‘::;;ldx‘mbar of. nh.od BI i z mm of atomi S species or s:rnnf
- nucuikvmpro&onaud Gebetic code ' ..+ -
m;h ruoluuon NAR - _— . -
spectrs < . . ; ’ : .
N lunndlndmmnlpoctn e [ '
" Qpeical tmsmon T -
probability 2
Rate constaats of i ~
chemical reactions _ - )
Steant tables - . R
I-‘endsmhl physical Geological structures To;lcny of chemmls' X
coastants © 1t |7ide tables L - Human.visual sensitivity
. § i : . - .
. m:r:lhpropcn es of ' Catalogue of ‘ to- coloun .
brighter than 3rd Phyucﬂ‘sue at varlous
Pbyslco-chomlcxl propnnlu magnitude stages of zrowth and

dcvulopzncnz .

SOURCE:

Committee on Data for Science and Technology, ICSH’-

"Study on.the Problems of Accessibility and Dissemination, of
Data for Science and Technology", CODATA Bulletin No. 16,~q1975. -
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In a recent coDAmA,Bulletin (19), there is a report of a French

s study (9) on the typology of data banks. The study report states that in order

"to cover some 60 scientific and technological fields on a world scale", about

1, 500 data hanks would’ be required. The study team. estimated that there are
presently befween 150 and 200 data’ banks: 80—100 in, ‘the U.S., 50 in France, =
' 20-30 in the USSR, 15 in Germany, the remainder in ‘the u. K., Italy, Spain, B
: ?Japan and Canada. (The 1969 CODAIA directory.f
. Msted 150 projects {n-26_countries.); Thus;;

#)-of numeric data Erojects
there:are fertile areas: for growth

Y. and &xpansion. No mdicémaii 1s provided: in} tne'articie as tg the ¥ange of

?scientific fields iucluded 1e3pecially whether the social sciences ‘ate con-

7 . -sidered), nor ‘the - definitiou of "data banks". " The above 1ist of . countries,.
;:fﬂrthermore, is not exhaustive in terms of data banks mentioned elsewhere in -

2

-

‘data. e { ‘. o s

. — o ——— et
- i n i « . ~

'?’

7.2?.§; The World Data Centers, International Transfer of Numeric Data in “?

I)-

-the.Geophysical Sciences |

-

'The impetus toward establishing World Data Centers occurred in the

. the iliterature. . _'— — = == —

_early 1950's during the planning ‘for International Geophysical Year (IGY). The

of a systematic approach for providing world—wide access to IGY data impera— :

tive., " ICSUs Comite Special pour lAnnée Geophysique Internationale (CSAGI)

:

- was responsible for international planning for. IGY and in 1955 authorized the :
. establishment of "at 1east three IGY World Data ngters" (96 ), each to consist

of various sub-specialty parts. Offers to conduct WDCs came from individual

countries and institutions. In accepting the designation of WDC the adminis—'

vdifficulties experienced in obtaining data from the previous .such international"”
program (the Second International Polar Year.i 1932—33), made the establishment'

tering agency agreed to abide Ey CSAGI principles for storing and disseminating

/
Subsequently WDC—A was.: established in the USA,.WDC~B in the USéR and

WDC—C in various other nations. WDC—C subsequently has been deSignated WDC—Cl

(Europe) and WDC-C2 (Asia) ; o - o ? ot '_3\

«

A3}
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as a mechanism for haiid TGjﬂgzhe.data to be collected during the International”
. _GeothSical Yga:of 1957#52‘"

P S

¢ that they were made into dﬁ?" 'ent organizations in 1964.“ Theyfserve for the

\'u

” c0llection and transfer of nﬁmeric dataain the geophysical sciences ‘and. studies

" of the _sun. They "deal in general withhobservations with four basic parameters._"
object, property, time and place of'ﬁbservation” (96 ). o oo

e e . .. 1
A . - * : ¢ B
.

~<} s Since the IGY, the Wbrld Data Centers have received organized dis- |
_LSeminated ‘and archived the' international program~data generated during the ‘
International Quiet Sun Year. (1gSY), the Upper Maatle Project (UMP), the pro-'
fs._ggam on Recent Mbvements of the Earth's Crust, the Global Atmospheric Research
Program (GARP), the Inbernational Hydrologica. Decade, the Integrated Global .

:fworld Data Centers have been Sgﬁsuch importance ;fit

o

'Ocean Station System (TG0Sss), the International Magnetospheric Study (IMS), and ot

_others.. Since }968 they have operated under the auspices "of the- International

. Council of Scientific Unions ({ICSD), coordinated by a Panel on Wbrld Data Centers )

__(Geophysical and Solar) e

3 ’ L4

The- scope an range of World Data Center operations represent only a
portion of total international exchange of numeric data. :Quite aside from the .
usual routes of publication and international professional society meetings,
scientist exchanges, and correspondence among‘the"invisiBIe colleges there is -
1i_officia1 and quasi-official data/exchange typified by weather reports for in—
ternational‘flights and time signals from, e.g., the U.S. Nationai ‘Bureau of _
'Standards and the Canadian Dominion Observatory for navigation. In addition,‘
although emphasis appears to be broadening to other disciplines/fields (the _
';social and 1ife sciences especially) the World Data Centers were originaliy o
’designed to deal with "Geophysical Dat Thus any account of wafI’ d Data Center

“.:'activity will place a disproportionate (to total redl’ international activity)

emphasis on the associated disciplines. In the areas of health and demography
for example,- international exchange of data’ has been taking p1 e extenSively

for a number pf years and other international organizations carry these re—:ﬁ

sponsibilities. The World Data Centers do appear to- account for the most or-

E ganized of the exchange programj?in the geophysical sciences. '

- S Lo

C o / -._ _. .. ¢ ' ] . . f..i,‘ . | | .- .‘ | "E.}_
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lf_’supplementary “front offices" for large national data collection and/or analysis_

4jef data from these files to and from other counéfies.u.;"“

- of any changes to ‘the guide. The Third Consolidated Guide significantly notes,

b L _ : : vf S ~50-

.
- . al .. . . . D—

S e T Eoot LT s '
' : ‘ [

‘To a large extent, if not exclusively, the World Data Centers are:.ﬁ -

, operations. That is, they Tely on the same - data files which are accumulated by

and supported by, the large national centers. Thus the file sizes of the World '

:jData Centers - (where these figureg are available) are not additional to those of
' national systems;‘World Data Center activity deals primarily with the transfer

. L
. :

Table .7. 3 lists the WDCs, the progrims (discipline areas) and location.~

| f'rwenty-two WDC-As are listed in the 1973 Guide (96) and 24 WDC-Bs..: WDC«As -and,
}i_WDC—Bs include at least one center tach for each program.p WDC—Cls total 22 but
. cover only 10 of the. 22 programs There are 12 WDC—CZs covering 7~programs
'r’the fifteen: so-called “Permanent §ervic.es affiliated with these same programs
%are p00rly fined For the most part they: antedate IGY. Their operating pro—‘:ﬁvi-

cedures are not designated by the Panel .on - WDCs., Generally tnough, data are-"'

J/’Ea

. available :to' WDCs - from the Permanent Services and vice versa.

ﬁ *

PO
.
b

’The operating Phil°S°PhY of the World Data Centers is- to make geo- ;Siéﬁ'

-physical data (and often bibliographic information) available to the scientific"}f

e community from central collections When there are mnltiple WDCs (A B, Cl

and CZ) for a single program the same data are' generally provided to and avail-ff&ff.

. B

able from.all of ‘the WDCs. T . o o,

s
- !

-The Guide to World Data Centers (96 ) describes the types of data to ft-

be. accumulated by -each WDC, the types of access mechanisms (distribution, catar,

: logs, etc. ), and other responsibilities of WDCs. The ICSU panel relies upon

appropriate international scientific bodiagxfor the specification and approval

o as the annual volume of observation data increases...there is a trend toward

requiring only that the WDCs be infqrmed where data are’ located..:and how _they

may . be obtained (instead of requiring that the data be transmitted to the WDCs)."
‘Although the Guide provides relatively detailed lists of the kinds of data (in-
cluding freuqency and format) at. each center and specifications for interactions
between centers, it provides no_ information on data quantities For data use it

specifies some announcement and publication procedures
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. ~. . ‘Table’7.3 ' LOCATION OF. GEOPHYSICAL WORLD DATA CENTERS ~ . "~ | - -,
R .. :+.. AND RELATED PERMANENT SERVICES c CL
" : . " . . - T '_ s AR ‘.< . . . Lo .
e iountnzzsnm.m o e N ' | :
- R i s I3 - e =

Solar aad Luzerplesatasy Boulder' | Crims | Arcacri . o | mtw) | Bodier (IR RSN I
] e T piaes t - ?&n(muﬂ -, Boulder (ItNIDS) . N

I ‘Mare-associsted Events . | Bouider L Moscow -

5 oo IR v
B O Lo
L Gecmegnetic, Variazions - Bouldar - Moscow
N R . .
. 12 -Q.. L ‘. o a

Asrora oo BSoulder Moscow

Co-uhys g ) Boulder Moscow
* Atrglow ‘;_' 'namﬁi Moscow [N

ROCKETS AXD SATRLITTES ° ' Greambeltl | - Moscow
OCZANCRANEY ockritie? | s

SOLID-FARTE CZOPEYSICS

S N e
T . 'Cnvt:y o
.o e ] Earth'Tides .

.l.\

Moved to Bouldet j' -"f}h"

'.'m

WD,C for nuclear radiation data’ on’.l,y

Do

NOTES. The data for programs ‘such- as“.the IGX, IQSY ar,gl UMI? that have been com-" St

"plcted are archived in appropriaté WDCs. or in, an: appro riate scientific inst:.tu- :

tion. IGY meteorological data. collected by WDC-Ci axe; archived ‘in WMO, Geneval, "‘ o
‘The data for tRe* EMP are ‘archived,in WDC-A Boylder and"WDC-B Moscow. All WDC—eAS R
are administered by NOAA except for those footnoted 3,7 °° PR S SR

' SOJRCE' .+ICSU: Panel on World Data’ Centres.' ‘I'hird Consolidatéd Guide to Internatlona.l ‘
Data Exchange through the World- Data.-Centres, 1973 N < e
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7.2.1°  World Data Centers. in the United States i ¥

 In the ﬁniteduStates, the National Oceanographic and Atmospheric
Administration (NOAA) has the primary'responsibility for the operation of the
’WDC-AB. Only three other organizations are involved each having responsibility

for oné World Data CentEn' e B L o A

Vo Rockets and Satellites - National Aeronautics and Space
_ Administration _
- Glaciology = - U.S. Geological Survey -

" __ Rotation of the Earth - U.S. Raval Observatory.

Each World Data Center has a separate organizational name for the associated

national center,_ For example, WDC~A/Meteorology is colocated with the National
Climatic Center. ‘ '

In a report by the National ‘Academy of Sciences in 1975 (65 ), these
22 WDC-As are reduced to a list of seven. The first 5 of the maJor programs of
“Table 7.3 are referred to as individual centers eliminating the sub-programs of
~Solar Terrestrial Phys1cs._ Solid-Earth Geophysics is divided into three cen-
ters only - Tsunamis, Rotation of the Earth (sometimes called 'Longitude and
‘Latitude' ), and Solid Earth Geophysics {which includes the remaining Solid Earth
Geophysics sub-programs shown in the Table except Volcanology and Geothermics,
which are not mentioned) The last two ''sub-centers' are apparently in pre-
liminary stages of organization, Es no descr1ption is given in the Guide nor in
the NAS reports. '

Twa NAS reports (65), (81) provide some information on use and file
sizes. The two reports use somewhat different approaches to quantification.
.Neither report distinguishes between World Data Center files and those: of the
five so-called National Centers- nor are the actual physical locations of files
clearly stated. There specifically are some discrepancies between figures
presented in. these reports and those given directly by NOAA and NASA. (See
'Section 9. )

*

’ ’ . -
- ~

The .tabular material’ presenteo in the remainder of th1s section serves

several purposes and requires some cautionary stz;ements to avoid undue confusion

-~



. ’ e : : <
on the part. of the reader. As might be fairly anticipated it«prpvides indicaj‘
"'tions of the magnitude of holdings and .some cases, of transfer of data. -
~ .The quantities of data shown age presented’preécy much as defined’ in the sources T”

frnm which they came, with some aggregating and provide edamples of the various

. medin and formats: in&vhich data may be fbcorded. The tables setve the specirlc' i
purpose of. grdhhically illustrating the complexity (impossibility) of the task . _
v of aggregation across data formats oi* media. _ S ‘ )
v S R | |

There are some terms which -remain only nebulously defined. They are
used by the sources as measures of data quantity, but the\terms are undefined
'and the concept rémaihs only-vagpely s1mllar to a record or group of records. »
Thégb terms appéar not .ogly in this section, but in subsequent  sections of this o
reporty and the reader will find no clear def: nitions stated. .;l'hese terms ar‘

observations, stations, station-months, serial stations. _ .
Co a e o . - .

i Asséssment of the "Impact of World Data Centers on'Geophys1cs"o(65 D).
summarizes two é%udies (1960 and 1962) of WDC-As by NAS a 1974 survey of ¢
WDCGA users. All WDC-As together responded to approximately 12, 000 requests

from 3,000 requestors from l970 through 1974. The survey dﬂhried 500 ‘of these ‘¢
_3 000 users,’ about half of whom responded. These respondents listed4& 600 pa-, ’

- pers by 800 authors which utilized the data supplied by the WDC-As. The number

-

4

5~

o# authors exceeded the  number of respondents because the authors. includag

colleagues of the proximate users. Many respondents stated that.the data were

s
Ve m b

used by 5-10 colleagues, nine by 20 or more colleagues. ( Use' meant generar W
tion of a paper ) o ; - o o . B

»

D v Examples of U S. versus foreign data flow (see Table 7.4 below) for
ley two kinds of data- indicate -that the larger proportion, 80 percent or more,
of the archive of. solar—terrestrial physics_ and marine observation data came -
from sources outside the  United States. Data requests -on the other hand were

<

predominately U.S. (72 percent) for solar-terrestrial physics data, and non-

e

U.s. (65 percent) for-marine observation data. . In terms of the data that was

requested however, 37 percent o6f the solar-terrestrial physics :data requested

was U.S. data, 63 percent foreign data. ~ )
,J . . -

. . . ! ‘ t . {
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Table 7.4 presentc, extracted from narrative statements, some feel

for the approximate quantities of. data recgived and distributed and for the

' numbers of persons z'eceiving data. Persons receiving data Included both regu-

lar subscribers ‘to.center services and products and those who made indiv1dual

requests. : ' .

BN I 4 ) ~°

'Tableb734 u.s. VEgsns FOREIGN DATA FLOW FOR

- SELECTED WDC-As: 1974 ..
F . . -, "' ) , . : . ) g da SR
‘_ Data ‘Subject Dvat;a-Receipts .~ Data. Requests -
—~ U.S. ~ Other U.S. Other
Solar Terrestrial Physics v..... 20%° 80% 72 287
Marine Observatioms %........ ..t 182 82%- 352 = 65%
SOURCE: . National Acadenmy of Sciences,” An Assessment of the Tmpact of
‘World’ Data Centers on Geophysics, 1975. -
' ‘ o . . . - L
, o .

Measures of the quantiti-es of some types of data received and dis-

‘tributed are summarized from%he same. report in Table 7. 5. The tab‘le 1s in-

cpuplete, (a common problem in this data col_'l.ection effort) apd - terms, as men-

! tioned above are undefined. - o _ & - - !
« '{. . - . ‘ .
LI r .

"Geophysical Data Centers: Impact of Data-Intensive Programs" (81 )
’-addreses the volume of holdings in four Nationdfy- Geophysical Data ‘Centers.

BN

poneftial rise iqdata quantity" with wh.ich these data centers are currently -
_coping. (It is 6ot cleat whether Jexponential" is intended »literally or is
mevely su'bstituted for "very rapid".) S o .
W S EEYEE . > “‘
An< example of the ' exponential rise" ig given by .the National Geo-
physical arll Solar Terr@tri#. Dath Cen#r (NGSDC), _which estimated its tape °
library at 600 reels in the ‘tepoat (updatéd to 1, 000 in. }976 in Table 7.6), but

also anticipated an annual input of 14,000 reels due to planned programs One -*

¥

PR

(and assqciated WDC-As) and particularly the problem,associate& with the "ex— P

of the five synchronous meteorological satellites (SMS) of the First GARP Global ‘

[ ]
-Experiment (FGGE wil1 ener.te 5=x 1013
g

9
If these data were to be recordeil on 2400—ft reels of tape at 1600 bpi, 200 600
to 400,000 reels woyld be & ille‘d for this. one part of the FEGE program alone.

¢ 54— .

bits of data over an 18+month period

-



. Table 7.5 EXAMPLES OF QUANTITIES OF DATA "
RECEIVED AND DISTRIBUTED BY WDC-As: 1973-1974

Received Distributed  Distribution-

. - C . __Annually ' ° Annually . Inquiry Rate
- ¢laciology - - S ' ‘ 20-30/month :
o . - L - +600 subsc./quarter
Longitude and Latitude - o \ ~ Other WDCs omly -
. Oceanography ' 40,000 stations . - . '250/year
. Rockets and Satellites : g C e o 462/yr. (1973)

. : : : R . 42 countries i
Solar-Terrestrial Physics 8,470 station 29 x annual 1,730/yr. (1973)

. : : o ' . months accum., . " "+ wailings to
ST ’ : : ' : 44% of hold- 1,400 addresses
WDC~-A (grouped) . © . 1,600 statiod 29,000 sta. . 12,000 requests, ..
. - - months of mag-. months 3,000 requesters -
netograms R . .. - over.5 years
2,800 station 16,500 sta. (1970-1974)
, months of ion-° = months
- ‘ o L . ograms & hourly
_ . . _ values .
L. ‘i _ ' - 58,800 marine~'. 26,000 serial
g : -~ : . observation ”stations
< o - 4§ - serial sta-
‘ ‘ - . tioms _
- SOURCE: National Academy of Sciences, An Assessment of the Impact of World ‘

- Data Centers on Geophysics,°l975.

. The data volumes anticipated in the near future suggest the need to
-purge files, not only to ‘reduce storage problems, but also to hold processing
time to reasonable lengths. For example, if the data were compressed and if
;processing speed were 10 x lO6 bps it would still require 75 days to process -
the above set of FGGE SMS. data. Few potential-users are likely to be able to .
’afford such an expense. 'Thinning or discardirg of raw data requires a number
of difficult decisions, not the least of which is that even if there were universal
agreement within the international scientific community that certain data could
5 be deleted the volumes of new data so dwarf the old data that, for .any appre-

ciable impact on file, size, new data rather than old must be discarded.

. - Substantial pressures obviously'eiist'to utilize—new technologiesdfor
,,storage and process;ng., One such technology is video tape storage. While one
FGGE SMS data set would require 200, 000 to 400,000 reels of conventional mag~ -
| netic tape, all 5 SMS data sets cpuld be stored on 5,000 video tapes. The
, Nationmal Climate Center is already storing some data on video tapes. However,

processing rates are still a problem.

R ove



~ ‘Table 7.6 SUMMARY OF HOLDINGS, SELECTED WORLD DATA CENTERS
AND NATIONAL DATA CENTERS

N

Cepter . Type . Medium - Quantity

- WDC-A Solar Analog data ~  35mm film = . 11 M ft.
Terrestriial - Tabulated data 35 mm film . 1.4 M ft. :
Physlcs Digital data '~ Magmetic tape 400 2, 400 ft. reels

: Digital data = Cards - 1.6 M o
Tabulated data = Sheets or pub's 5,100 cu. ft.
WDC-A totall”  Marine obser- - R “890,000 '

- - vations - : S :

National - _ Mahuscrii:-i:s Sheets | - " 76 M - '
Climat§c< : Manuscripts _ " Microfilm - 86,000 - 160 ft. reels
Center - Punched Cards Microfilm - 377 M images

= - Magnetic tape _ 77,000 Yeels . '
Radar film 35 % 16 om film 19,800 100 ft. reels
o Satellite film 10"x10" negatives  175;000 -
.~ Original records _ ‘ )
& pub's . Microfiche. = 58,000
Unpub'd data Tabulations 24,300
Back issues of - ’ ' _ :
climatic data = Publications . 194,000 -
" National Geo- - . 3mmfilm  12Mft.
physical & - - < . . Magnetic -tape "1,000 reels
Solar Terx- - _ Punched cards 1.6 M
restrial Data, prints & . oL LT .
. Data Center publications ~ Sheets : 5,100 cu. ft. -

National Space .= - Microfilm T 27,519 100 ft. reels
S'ciéncgzDat-a - Micrifiche : 18,198 ‘
Center =~ . Digital data _ Magnetic tape = 40,931 reels

: ' Phbtographic ;- ’ Misc . widths . 1.5 M ft.
) ' Photograﬂ%xlc e ‘Assorted sizes 26,678
filet 5 Vit oewss indiv. sheéts - .
. 4‘* Hard copy,. . ‘Sheets - 188,612
] SN ' ,
See footn%s at: end of table : v : . (Continued)
w R . .
.o s ] )
R
i .
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Table 7.6 (cont.?). . SUMMARY OF HOLDINGS SEI.ECTED WORLD - : -
R - i ~ DATA CENTERS AND NATIONAL DATA CENTERS : C
. - — . —
~ . Center “Type - - Medium Quantity
\National : Station data’ 550,000 stations
‘ Oceanographic =  geosort - : i
Jbata Cepter? Other digitized - o :
) ) ) geosort o - 941,000 observations
- Analog prints - - . 820,000 observations
Digital biolog. ' _
- _ data . : = 13,000 stations
e Biological data Papers 23,000
Surface current ) - »
.+ data .- 4 M observations
: ' Digital data ‘Magnetic tape - 8,000 reels® ‘ :
M ‘Million ) _ :
_ anticipated anndal input of 14 000 reels (1976)
SOURCES . _ . _
lNational Academy of Sciences, An Assessment of the Impact of World Data
Centers on Geophysics, 1975. .
_ . 2'I:he National Research Council Geophysical Data Centers: Impact of Data
T Intensive Programs, 1976. - . .
?Prlvate_cqmmunication, Newton Page, EDS, NOAA; 2/76. - - - A
4. . ~ ! ) ’
- ‘<. T - - : ) ‘-.
B ) . H
. " _ ﬁ? )
| ¥ 5
) ¢ etk
P i . . ‘ﬁ 3‘ - "T
. ot v ._":": .
. Ry~
P » - . _},' g ) “t
n- t‘.' ; i
| - oK
' E
I ; . ' & i
e . B ) - =57-, 74 N ’ ‘
\.1 ..'f ) \i; . c" . {: 4 é
v, e . - n



N

Although much of the data holdings of these centers is in conventional
formats other than magnetic tape, computer servires are reported to account for '

the-following percentages of center budgets.

' R S : R
. NGSEE - 207 TN ety e -
= NCC . - .25% - kb T | :

. - NOBC.. 6203 ot LT
- NSsDC ‘-'.1_51 SR I S S A

.". . - . . . o .- . © e o . . .' .s'l,_ X : - II' b A - - L )
L "ﬁ".Although the report contains no dofiar'cost ﬁigures, ﬁhere is a ,
bsttong plea that.reseerchers include in their ﬂhdgets 5. to 10 percent of the N

total costs of research for- She costs of depositing data dn an accessable for-'
mat in the National Data Centers.l It is feared that otherwise data center "ﬁffp;

- budgets will be inadeqpate anﬁ costs to users could escalate to tﬁe point where

data are. ignoredf ' v e o L %” .

. ’ : : R
. A ¥

" Fand National DatfPEncarark 1 ”-f,orms whicH h’oldingsv
¢+ can take; it is q¥EELIIR . i" i J..-qmtity of data‘ held"‘“-"‘ﬂ

v

Table 7.7W& ‘

. (not ceﬁ&%&i) Theseégpproglmatlons are all; ]
SR -across al hree 193918, to 336 terabits Gterm.l
: *"«'.-_ A :}. :

\of acquisition are sometimes vaguey and sa"‘

T

" than tot@l data-holdings. Again the totg A
5 but large. o A , o
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o : . Data Type , - . '
"‘Level‘i ' Level II . Level III
. lxlOl'0 )
x 11
1. 2x10 12 ;- 3x10
3x1(§14 o ex0® 10t
1. 1x1013 s5.5x1002
'.7x10-
Ar5¥is-1978 3ex10’l -
S SDAC sececeian { pemanentv . . vlll»XlOl . ) - . .
. & S Mg, file - , 11
SRQ-} vo o "N,?:future”;;i" + 1x10° _
o - FEOSpl” . " annual: - : L - s
ocmn-“'- ‘”ﬁv | c oL T
IDOE - -,:-‘I%G ..... cese long—t'em : . : 3x10 : el
. R . 11 : : : . -

s po;,moxfﬁ«...._;..‘ ...... 1977-1973 1x10 4.1%109 % -
o B A . g T
$ . ctsescecccocnnas 1972—present * ) o 11;1}(107 .A. ';‘ oA
«+++ 1973-present - , 1x10 : .

g _--l;.e 19‘75+§résent | 12x108 |
...... . cvee 1972_1973 ' : 18.6x1010
. Tot@by Level e 3.3x1014 . 1:':1012 1x1011
' Grand Total ,.;};,.;;;; - 336x10 3, tera-bits
SOURCE The National Research Council Geophysical Data Centers Impaer .
of Data Intensive Programs, 1976 —
. ‘i’
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" USECTION 8 ¢ -
. e PEYSICAL' SCIENCES

Under the heading of physical sciences this report discusses numeric
. data programs in astronomy, physics and chemistry. Geodesy and meteorology are
classified under environmental sciences. The programs of NASA deal with numeric

- Y

data in both areas,‘but are d1scussed in Section 9, Environmental Sciences.

~

The major source for specifically astronomical data in the United -
. States is the Naval Observatory. The mdst comprehensive program for evaluating
- and organizing physical .and chemical constantstis the National Standard Reference
.Data System..'

’

N ~
O
R A

A Bt

8.1 Astronomy Data Programs

o _ | The crucial 1mportance of astronomy to navigation has given the Navy &
"a long—standing mission need for astronomical data. . t

_ ’ The U S.- Naval Observatory provides a catalog (32 ) of machine-x‘ T
eadable data which it holds ‘and’ of which it can provide copies on request. S
The Observatory. is prohibited from collecting fees for copies of data it pro-~ -
‘'vides. It estimates that its practice of a 3 for 1 exchange (a user requesting
a copy of one magnetic tape,'sends~3 blank tapes to’ the Observatory) approx1— .

: mately covers’ the cost of copying the data. The Observatory could'not»pfovide'

estimates of the size of its user population nor of its costs. o ) .

2 ' ." ' &’ : [

. _ "U:S. Naval Observatory files cortain star,catalogs, ephemerides,;and ‘ |

,observational data. According to our counts, based upon the contents of .Circu-

lar #146 223 separate files are available. Of these files, ll3 are available :,

as magnetic tape only. No measure of file size is.given for tape—only files.

..0f the llO card files, 96 contain a total of almost 1.5 million cards. For l4'
files, only annual increments were available ‘a total of 34 thousand7cards per .
year. The initial year was not given for any of these 14 files. There was '

. no indicatlon whether the sizes of these files had been growing at a constant

t

'rate or are expected to continue doing so. N -
N & '
. - i —60_— .. )
S o 7
|
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- In general~the field of astronomy has'become involved with machine- '

- readabfe data bases only since- “the beginning of this decade. The Naval 0bser—b
vatory has international agreements‘for exchange of data with the Royal Greenwich T
Observatary (England) and Astronomisches Rechen—Institut (Germany) An inter- \.fP'

' national data locator service was formed in Paris in 1970 by the International '

Information Bureau on Astronomical Ephemerides._ These activities appear to be |
" 4in addition to those described under World Data Centers (Section .

Star - catalogs are. also available frqp the Smithsonian, aoth as a multi-

volume set and ' for some observatories, on—line.f The Kitt: Peak 0bservatory'wh1ch;~

ises .the Smithsonian star catalogs on-line reports an orientation to machine-'

_‘readable data only in the present decade, in. contrast to the Naval Observatory s

'involvement “"since computers were first used. While maintaining that it has .

_no- real data.library, Kitt Peak has two data generating ‘programs producing sub-

stantial quantities-of data (See Table 8.1). The Solar Synoptic Program records
solar magnetograms and spectroheliograms filling about 200 tapes per year. These

data are passed on to NASA and NOAA in pictorial form.
' . \

o

 Table'8.1 KITT PEAK NATIONAL oﬁfsfm_mnsz DATA GENPRATION: 1976
/. . 0 B :. ‘ ’ ""- 'l- . . 5
, M 8 :
o © .. Annual ) : :
Tracks Bits - - Incredse Annual . , o
Program per per No.  in No. Cost  Annual
E Tape .Tape Tapes of Tapes ($000) Requests
- Solar Synoptic Program 9 ‘2’51:10'8 225 . 200 100 .49 ,
('Solar Spectral Atlases 7. lO8 -3 n.a. n.a.’ _ 16 Y

* Includes the.. entire operation of the telescope. Its primary~function,‘ .'

is creation of this file. ._p R \

. SOURCE: Milkey, R W., Kitt Peak National 0bservatory,-personal
communication. ) . ,

| ¥
" 8.2 National Standard Reference Data System

7
,J‘

Numerous, international bodies are in various ways involved with scien—

 tific and tﬁ%hnical numeric data compilation and dissemination. Thus .for ex-

ample, a unit of the International Union of Pure and Applied Chemistry has for

-decades certified "best values" for 3tomic weights, and the International Bureau

v
t

| o 61~ | | -._. . .
\.'," '.‘ . 78 . . o

-



. : .5; Ce .
“of Weights and MEasures maintains the fundamental units Qf the Systeme Inter-
nationale des Unites. ‘The National Standard Reference Data System (NSRDS) is
similarly 1nvolved with the determination of "best: values" ‘for data in the physi—

: calsciences. % S T T . .../._

-

._\
-
1

b

: _;‘-.v o Weissman (130) refera»to the Natiohal Standard Reference Data System

PR (NSRDS), centered upon%the’Natioggﬁaggreau of Standards (NBS), as a, subset of

" “‘ Information Analysis Centers. The data with which this system is’ concerned are'r
critically evaluated quantitative numerical values,of the physical and chemical
propert% of well—defined substances. . _l B B '

'|.~‘ . L . . o . . .

————

A l975 status report (67) for NSRDS lists 52 component centersg 43.

4

'gof'which are under direct program management of the NBS Office of Standard
- 3Referenee Data (OSRD) The remaining nine centers are managed by another agency .
va.f oi by induatry or academia, but also- supply evaluated data to NSRDS (Table 8 2) &

»

The complete list of centers appears in Figure 8. l/ h L -

. [ ‘

S . : el Ty : “

o~ L - . - o - A St
. "

Table 8.2 NDMBER OF DATA CENTERS & PROJECTS OF -

-;,p,,'{.., T 'NATIONAL STANDARD REFERENCE DAJA SYSTEM
C ." - Location® -+ - .  Direct . - Indiréct» . . Total
UNBS e e .. g e .. . 28 o1 Ty 29
. : 0 ¢ National Labs . ... . 0O ..~ 2 ' 2 7 R
S © o Bcademic . . . . ... 13 ° Y 17
B . © Industry . . . . . . . 2 - 2 - LG
P Total - 43, 9 T s2 .
- . - X (T . i . . B Oa
N National Laboratories affiliated with univers1t1es. -_
' - SOURCE: Rossmassler, Stephen, Cr1tical Evaluation of o .
- " ‘Data in the Physical Sciences—A Status Report on the = - _ .
.t National Standard Reference Data System, 1975. . e ‘

-

. . B - N
2 g > . , . . Lo

A f> . X N S '

pe A . < 8

3 The NSRDS\was formally initiated in 1963 The Numeri"al Data Advisory_}
Board (NDAB) of the National Academy of Sciences (NAS) provides adv1sory ser-
vices tq NSRDS. In additiqn OSRD is an active participant in CODAIA thus fos-

. tering infernational exchange of -data and standards. L A o

b ,- ’ s

. _,"7'1' The modus operandi for most NSRDS centers consists of a review of the

ligeiature in’‘a specified area, extraction of the quantitative data, and .

. ! ’ ) ’ . . ) r "
S . o : : ) : - .
Q e B -62-. .
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evaluation._ Evaluation involves comparisons among various. sources of data

and a critical appraisal of the methodology used to collect the data—and qun
of individual experiments. Mbst centers as- such do not create new laboratory
data However, the centers are operated by experts in the respectiVe fields,f;
and they are always active in these fields . When it was found that substantial

: amounts of data in the published literature could not be evaluated due to inr
- sufficient detail on how authors made measurements, the scientists at the cen—
- ters have sometimes been inspired to, make original measurements under suitable

conditions.

.

. it oL Cee °
. - . . oL L AN - S . LA .o
C e ,-"v . . . : s - .
‘ .

- NSRDS activities, like those of other information analysis centers,

. are not limited to data compilation - bibliographies and 1iterature reviews

.. .are also provided by many NSRDS centers. The main stream of its output appears -

.' in the quarterly Journal of thsical and Chemidal Reference Data first

published in l972 This journal is an official publication of both the American
Institute of Physics and the American Chemical Society:gs well as of NBS. - The.
journal has averaged 1, lSO pages and’ 59 articles annually, 1, 250 subscribers

at ‘the end of 1974 included about 30 percent outside of the U.S.

. ‘ e mm———————— " " .‘

Additional publication outlets are the NBS-NSRD Series, and the NBS
8. ant
*Technical note series. Over 250 Oooiaata documents were sold in the decade ‘

ﬁ- l964-l974 (133) : Total output in early 1975 contained 160 compilations (Table '

e
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%% Table 8.3 NATIONAL STANDARD REFERENCE DATA SYSTEM ST

- PUBLICATIONS. 1975 - ., Bt
T - . & . T
R o S LB * Cumulative - %

' Publication Type A . Number’

Journal of Physical & Chemical ReferencefData Articles:J-.":62,
NSRDS Series Publications! . . . v.o . v wuvp v 0, . 62

. .Berkeley.Particle Data’ Group Publications .'.',:. Vel .8
----Russian’ Translatio,ns2 Y ‘_16
. NBS-Technical Notes, Monographs and Compilationsl L e 21

Books & Supplegents £o JPCRD % o'+ « o aiee o ioNe 5 S 16
Magnetic Tapes R .3._43;1 o

Available NTIS ‘ _: . ) s o L

SOURCE'- Rossmassler, Stephen, Critical Evaluation of- Data in the

'ggysical Sciences—A Status. Rag;;t on the National Standard Re erence -
“Data: stten, 1975 . el L . ' -
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Under the heading of environmental science fall the study of envmron-&"

E -mental quality, meteorology, geology, 'and geodesy.\_ ‘ 5 ;.; s ‘. e ,R;Z'Z
.',.. . .« ‘»‘ . ." T P : R : e . "

o agencies,-; onversely, several.agencies missions require numeric data on many
ceenn other topics, not all of which properly fall within environmental science..;'f'"

," - T e T Jb‘ )

. : - . ™~ "k v
by . RN ,.“‘ . “

S The Environmental Protection Agency is one” of many government organi- 'ﬁg
,-zations which.are directly concerned with environmental quality.; ‘The, other or-”'

> R

| ""ganizations discussed in this section, whose mission includes’ some envirgnmen--*-
. T;'”}tal sciences, are: the Federal Energy Administratioi the National Oceanic and o
. tmospheric Administration, the National Aeronautics and Space Administration.if" '

‘ "'“4"' .

~Numerous other government agencies are mentioned in connedtion'with their map- o

pj_ng functj_ons, s e L | .\ . ,;‘_-. ' S L v.‘ IRENAE
. 1 - v . ...°. : ) ’;“; . ! o {" ' ‘A.\,v | / ‘. | .'\ : B '-.. ,I
J - ‘ e .
- : In 1973 a U S.,Congressional subcommittee1= expressed concern t

the Federal government was not maEing maximum use of environmental data collec-:i5:1

ted by diverse Federal organizations (23A) Lack of coordination and duplica—j;f:”
tion of effort had previdﬂsly ‘been- identified in a 1971 study (for the President-syt
-“::~Off1ce of Science and Technology by the Committeemto Study Environmental Quality =

'f_FFInformation Programs (SEQUIP)) and by an EBArsponsored aymposium in 1972

~complete directory of environmental information then existed, o -i* iﬁ r'
The General Accounting Office (GAO) was charged with identifying iw' ]

, h';:Federal environmental data systems ‘and with exploring the establishment of a —iff"
network of , environmental data systems -The’ resulting survey identified 8 major e

'departments "and 10 independent agenciec that collected and/or stored environ- B
e ~mental data and accounted for a total of 320 separate systems.'i} "

- . )

oL ) e ,
£ 1Subcommittee on Fisheries and Wildlife Consarvation and-the Environment
,'Commietee on.MErchamt Marine and Fisheries, °. S. House of Representatives.
[ vl"‘ “; B —65- e ‘w" ”."'"'j- RS




. e The "functional areas' covered were air, water, land use, pesticides,
noise, radiation, and solid waste. In addi’ion, the purpose of the envi;odﬁen—

"\ tal data collection effort was varied and was classed by GAO as legal (including
1egislative and regulatory), surveillance and monitoring, research and develop-
ment, management and planning, socioeconomic. (For both- functional area and

© purpose, there were fairly large additional "other"

categories ) Many gystems
—involved more than ore functional area and/or more th ;iérimd not ‘all
systems included numeric data (Table 9, 1) e < j

Table 9 l NUMBER ‘OF- FEDERAL ENVIRONMENTAL DATA SYSTEMS

- ‘ FUNQTIONAL AREA: 1974 S - 8
T - R " Systeks With *
- Functional AlY Systems Numeric Data
; Area . Number Percent Number Percent o -
' TOTAL ........ 302 © 100 266 100 e
Water ........ 175 - 55 U5 55
C L MT Jeeeeen.. 0120 38 92 - 35
.“" Land Use ..... 105 33 89 33 -
- Pesticides ...~ 62 19 43 16
-~ Noise «secvees 27 . 8 18 . - 7
Radiation .... 49 . 15 3 7w .
Solid Waste .. " 45 14 » 30 . 11 :
‘Other ........ 8l - 25 .- m.a. n.a. ‘

- SOURCE: Comptroller,General.of the United States, ) ’ ' -

Federal Environmental Data Systems, November, 1974.
. . "t . & ) N

Manynbut not all of the systems identified were "data oriented“ rather
than "1nformation oriented." Respondents to TAO's . question on this characterls--
tic indicated that over half (56 percent) were "primarily" data or1ented Addl—_
tional respondents indicated both orientations or "other", which: incfuded such

-

P

‘things as ‘canvassing, sampling, and evaluation.
. -

ki

£

For 266 data systems which GAO could classxfyfisr1;ﬂnpxqﬁnxrscqpe—fnot"—**‘
all of which were prlmarily data—orlented systems) almost half (48 percent)

’__

were national 30 percent were reglonal (u.s. ), and 22 percent vere 1nterﬁg;10nal
'3_ "Four Departments or 1ndependent agencfes accounted for more than two-
thirds qf the systems identifled The Environmental Protection Agency had 27
s ' . ’ L

L e 83
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percent Jf the Systems. The three next largest mumbers of systems were in’

the Depar'f:ments of Interior (19 percent) CotHnerce (12 %ercent), and Agri—
" culture (10 percent . & - . -
. Sl . '.5‘ ..-_ lli . . X . ‘.:
S A . o . -

CsA number of directories were fdentified by the GAO* but none. was ‘
complete.’” Some director:l.es }ist%i environmental data systems within a specific - ':'{-
= Department. Some agencies had directories of computer systems, which in-
' ‘cluded the environmental systems. Almost half (47 percent) of the ‘managers-
of environmental data systems felt the need for a compr&_ensive directory.

u
s

‘Table 9.2  COLLECTION AND TRANSFER OF ENVIRONMENTAL D

” o ) BY FEDERALAGENCIES: 1974
0. v ) o o - , o - - .
- s
~©  __Collect Data Provide Data .
Agency . Numbexng Percent- . To Other Agencies
L% yspa.......... PR 033 100 g _
D_OC ....... ............. LN L 39 12 ’ . . * 31
EPA eieievennnnnnn. ceeens | 87 27 . - 22 ,
DOT vuennn.. ceeee e . 6L 19 = 37
AEC .......... P = 7. 14
-Corps of Epngineers ....... 10. 3 8
. DEEW seeeeeen... R 18 6 B
y Y I A Geeese. 100 3 5 o
) TVA ----------- ® e o0 ._.' ----- ) 11 . 3 9
Other .......i....,f..... 28 ' 9 £ 17
:Total ...... T { 167 _
. SOURCE: _Compt%l%rs:yGeneral of the Unlted tes, Federal - : .
- Environmental Data Systems November, 1974. \"E'r ) - (,/

. : o :4 . . Cot R .-; ~ e
Almost three—fourths (72 percent) of the systems stored .at least

some -0of their data in domputer media. Other media- included microfllnf' photo-

5

<

graphsy maps, charts, written reports, publications, and manual files..\ Over
260 different computer systexﬂs (and 12 computer manufacturers). were identn;fie§
Despite the apparent problems in data compatibility, almost one-third (32 \

cent) were involved in. network exchange of data.

i

. Y * . . , .-
x -
Selected 1nd1vidual dirgetories were mentioned including, an EPA: directory
of 'its own environmental hformation systems, "Computer Systems in EPA", the
_ Council on Envlronmental Quality's "Federal Environmental Mon1tor1ng ‘Directory."

o . ‘ e ‘
/ ’ Y IO R i
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9.1 - 'Environmental Protection Agency:
! ‘ - ' x ‘ , ‘

In l976 the Environmental: Protection Agency (ﬁPA) issued a directory
of environmental information systems (33 fﬁ This directory defies comparison
with the list of 87 EPA systems identified earlier by GAO Systems covered_in
the EPA directony are ones with computer costs generally greater than $20,000
per'year and may be either operational or under development. In addition, the
directory, for purposes of identifying scientific and technical data, includes
too broad a scope. . Functions range- from payroll and project management through
raw data files, predictive models, and abstracting and retrieval systems. A
brief summary follows and indicates some of the problems in developing com- ‘

parative. statistics. o - T

Of the 45-systems listed, 14 appear to be exclusively financial
management or administrative systems and therefore déemediunlikely to contain
‘environmental d#ta. , These systems are identified in Figure 9.1 whichqlists
,all 45 syssems by name. .Oi}the remaining 31 systems, four are document-oriented
(three indexing and ‘abstracting ‘and one library management and control) of

the 27 data-oriented systems 18 were operational, and fo

or program packages.
~ . " The residual 14 operational data—oriented syStems confiain scientific

or engineering data primarily in the areas of.water, air quality, and pesticides.
All,of these systems are geared in some degree-to‘the agency's re tory author-:;'
ity.— Some of them are multi-agency efforts. Three of the‘four'fai?::ich user' '

data are available, each estimate 500-800 requests serviced. pgz”yeaf, The *
other, with 400 users, logs 212 requests per day. ' S 1 o

e
-

[N,

‘ For 10 systems which monitor data regularly the. number of input s
ranges ‘from 825 locatiomns to 200, 000 (for‘STORET water sample data). Whil
STORET claims inputs at 30 million data items (200, 000 locations and 150 data

rces

items) no frequency of input information is provided. SAROAD estimates g3 file

of 50 million 'raw data values". The Pesticide Registry System lists its flle?
size as 1/2 million records with updates "equivalent to 90 thousand cards~

(l card l record’) The period covered‘by the 90 000 cards also is not‘speci-

}fied., The Population Studies prsgram works with’ a file of 300, 000 records, each
- . R : ' v P
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: .
containing an average pof 75 data items. While another system with (only)
825 input sources, imates data items per source at 450

e TR

« # ' f_{‘ .
If all :?e numbers of "data items" mentioned by the fourteen data

_systems are totaled, they yield a sum of 116 million data items. How much

meanlng can. be aftached to this total 1is questionable, since in this case |
a "data item" mAy be ‘anything from a "raw data value“ to a record (which, it
is safe to ass s in actuality contalns multiple data elements) - Thus, the
above total ‘A er of data 1tems is a lower bound on the true value. "In '/‘
addition, t'e values summed do not .account in any way for periodic input, and
there is ng* 1ndicatlon that any data are purged from the file. Thus the total
is low evén. further to the extent ‘of recent 1nput and/or update for many of the
systems ncluded in the total. Three: systems -account for 88 percent of the 116

milliont STORET SAROAD, and Population Studies (Table 9 3)

LI . ‘y
-/ )
. — - '

/

2/‘ - .//- The entire sc1ent1fic and technical information (STI) complex pf EPA
systems (opetational and developmental) accounts for $12.6 milllon of EPA s
JA_-tofa? annual systems costs (for systems in the Directory) of $16. 4 million.
¢ of this, $11.0 million 'is in- non—bibliographic systems STI. non-biblio-
gra VI systems being developed account for $1.8 mlllion and operational systems
for %b 2 mrllion. In Table 9.4 costs for each system (except fo//the adminis-
tratxve systems which are snown as a group) are 1tem12ed as.computer, personnel

and contractor costs. | .

~ e
Computer costs for 26 data-oriented systems (no costs were: available
for one of them) average 29 percent and personnel costs, 25 percentb.-Con—
tractor costs fall in-between the two at 29 percent. The range of total costs
Ais from $2 2 million for 'STORET to $17,000 for the "Form 67" system. Average;
cost for 26 of the data-oriented systems is $424, 000. For operational ddta
systems the average cost’ rises to $509, 000 while the 4 operational models/ ‘
‘Programs average $516 000 per project. . S

. 9.2 . Eederal'Energy Administragion ' -

The Federai Energy Administration (FEA) -is a regulatory agency whose :

purpodse

'is to ensure that the supply of energy available.. .will continue to be
) 3 . —69- v "%
% \ ‘:.a‘s 1
‘ 8{; S :
2 -~ \




x 4 ‘ .
£
Table 9.3 FILE SIZE AND REQUEST CONPARISON OF 14 OPERATIONAL EPA DATA SYSTEMS: 1976
- . Loy ) 'I. . ‘%‘. . ’
F o B N A —— . ‘
- o . v © .7 . Current Estimate of
. o File Size'
. . , Information A Data Items Total -
System . -+ ... Supplied on. . ' Input - Per Imput Records
_ o ~ »* ' Requasts ' ° Sources .~ = Source (000)
' o : . ) : " _ ; T - .
1. CDS ...... wreeesie.. Nome - 20,000 not given “20
2. ERSS tuuiaioerennns . Nome - ﬁ? %, 520 o~ 21 109
3. ESPS ..tievnnn ,.f..; Nonégtt R - '?48,000. - '_not given~ | 48
4. Form 67 ............ cost as little as $10° 5800 v 4507 371
5. PEMS ......... eiaes None . . 3 . 14,500 | nbt given 14
6., PARCS ...,....: ..... 500/year (up sharpli; 36,000 i not given 36
7. Pestigide RegisEFy None ' R -°  not given  mot given . ‘500'
8. JTADS...... beireeee.. Nomew,  ® 1 ' 900 122 . - 105
¢ 9 STORE] +eveven. Q...n:_ZlZ/day; 400 'users/year 200,000 150 * 30,000
. . 1y ) . . . : . :
10. SAROAQ' B ..-800 . 4,000 ot given 50,000

T | S .

5‘1;. ECDBS ;.7.¢...f0....dNone ‘ * not given ' 32 - T
12. §ES oo 9eeeereee. Nome . - . 800 not, given - 4,000
13. Populatidn Studfes -None | " . not giyén ’ '75_, ' 22,500‘

14 NED§ ..o veeees. 600/year . - 000,000, - 80 - - _ 8,000

L) Y . . . : - | S ) .
. ... Totalo---.-.l...-;‘.-.?.o{.;...p...-. ---------------- : .d"'.".‘....'_?"116’487
Y @ < | S S P |

Y Angicipated number of records is 1 million..

, SOURCE: U.S. Environmental Protection Agency, Env1ronmenta1 Informatlon Systems .
Directorz, January 1976 | |
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X Ds . ::./IJ. .“'-; . -.- S,

. V Acs/’%g........’......m...

B ~ PRMS ...... Ve R o .:,. RPN

systemS Z14) ..oc»z‘;-;.oon'nno. y 4 "'
Grand Total ....... Dol z;m B

N Table. 9.4 EPA ENVIRONHENTAL D&t& SYSTEMS.COSIS:’ 1976_
) -\I ’ ' R ¥ T e !
ST ds of dollars) -
. L3 R L
"~ File* - - o
and Cagggpry Personnels . Contractor

1 ,050

Noise’

Data Files X oo e e
CDS cocenvenin. ke il
ECDBS ..... R -

JERSS L.iiailliil oY
ESPS .'..-.....-':.-.r*
Form 67 sereeeeee. o MG

CPEMS ..., PR &

TADS w.eenns :.~=.:-.~; .
SAROAD . . . LSS 3

NES*...:fJ..‘.......,
Pop. Stud. .,a..,.f.,.

250
Y 350
i 1,432
175 .
20.

10Q

75 .
- 250.

. 285 .
30

. - 86
%.390. - 810

'; g 4‘ _:__\ f-‘&‘-' .~
SEAS -."f’;.?...'.-.,.». :
g Made

-7 M20 . ° - 330

>985 -

is Dﬂeupnngal'. .

'\t.....oo.v&..o-...q.

weeeedsen -

'-"' ..'...Ja-'

(LBDJAULOM. S s e us S s wa o il Y.
Pred, Nodél (Fresh Water) “
‘RAPS ..,. Y SO seseimitecennans i
AdministratiVe & Management o

n.a.

- - 22
AL 23,
ot 050

ST 350

~Z4,630

T
! 50.

50

24‘\

337"

- . 480 .

125, . .
20 -

‘ For full names sée Flgure 9.1.
SOURCE‘ U.S. Engironmental Protection Aﬁency, E

E ..»'(
n%‘

- >
-

Directorz, Janu‘h‘ﬁ%.l976.' I Gy

gnmeéntal informatio% Systems

14 L
'1
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- allocatioﬁ and utiLization of energy and fuel, it is involved in economic ' -ﬁﬁ

.'.‘forecasting ‘and\mpolicy, foreign policy, resource development, conservation,

' N
sources era Msted, and d’istriButed among 14 subject fields (Table 9 5)

‘Center Sys¥em' ‘)\,eother‘s ire s:Lngle pata fz.les ("Other thineptal Shelf

- they are available in mhch

and environmgntal :gnpact assessment.
. ‘)' -

z N .~ DR - L , . . \,

-

) I~n tthEA D:LrectorLof Federal Energy Data Sources (35 ) 209

Of the sourceé 26 per‘ceht are. deslgnated as data f es. ’Some sources irkzthe

R

v vdircctory are maj%r 1nformat:x.on cénters ("Air Pollut.’gon #chnical Inforpla‘t:ion'\_

0.
e

Statistlcs")' : Included as energy da.ta so‘urces are sueh seriés as BLS pn.ee*'n

indices and 197'6 Ceifus summary tapes. The Directogz is subtitled "Comg&er
. Products and Recurrlng Fubl;ca;ions. t?qyr the recurring publlcatlons wha}ch

account for ﬂiore t&an Q&lf%of the, ent,rieS‘ E 1s not clear whe'ther SF. o )
e-readable asé we,ll as*publishCG' fordiats. : ‘, e

L_vﬂ‘\

- & . ~»: - ,;x A " & . ..”;
. _ : sl . WV - ; COR L
© 9.3 Nat’ioﬂal"Oceamﬁaan E%spheric ldm;me!’stratlon Data Centezs -
T . Co LT, \ v . ’

S By .
.- 'p Fy & . i 2 . . -1 /a-“‘w

%

? ~'.‘ o .n
- Data base actlvities of the Natlfgl Oce;anlc n@ Atmospher:Lc @
Environmental .Data, Ser@ce (EDS).

Flve major facllltq.es and earciting ser\;i.ce account for ‘the bu%k of 1ts :

Adm1n1strat10n @OAA) are ﬁeﬁrated in
act1v1t1es. The 'fcllow:.ng thr%e. natlonal data - centers, Natlonal 'C)ceanographlc
Data Genter (NODC) ﬁﬁ:lonal matn,é ?enter (NCC), ag-Natmna.l -Ge0phys1cal

& Solar Terrestr:.a,;s Data aeﬂﬁer 8NGS‘DC) ge supported y the functlons of the '

‘Center for Experment Des1gp and ,Analy315 (CEDDA) ‘and . the Q’.nvn.ronmental- Sc1ence .

[

: Informatlon Center (ESIC) 4. ! L

..s-g T el S B
& .

. CEDDA was inltnategln 1969 to @ce, process,. and validate Barbados:
Oceanographlc and Meteorolog ai Exper.'lment (BOMEX) data. These data management
and’ analys1s activities have s1nce been terﬁed to the International Fleld Year
" of the Great Lakes (IFYGL) and thé &ob'al Agnospherlc Research Project (GATE) ,
for which CEDDA was also 1nvolved in’ provn.?:.on of data acquisition systems prior
to the beglnnlng -of f1eld operatlons . "CEDDA is respons1ble for plac1ng the pro-
cessed data’in a permangm} archive. For the three pro:jects mentloned the data
are’ archivedsin the NCC. '

-

> ‘;‘.‘
For .quantitives of data result1ng from BOMEX and GATE see Sectlon 7 2 on
WDCs"

-72-

89 -



Table 9.5° FEDERAL ENERGY ADMINISTRATION DATA SOURCES

]

[++]
c : o)
o c
0H | Q o v 9
= - o-{ w J u- [+)]
o @ R .U =2 9 o
H O & -~ R d U @
o v~ = o <3 Lo
. 4 S o« o 3 LTI e @
o | 55 3 Z& - E55 & %
N Subject Field ga & 23 Axe =
‘Energy Canersidp ....... e, . 1 , 1
Energy Cost, Economics, Financing .. 15 6 - _ 21
Energy_Policy, Regulation ........ .1 il 2
Energy Sources, ReServes ......c.... 1 3 3 -7
* Energy Use, Supply & Demand ....... 17 3 1 21
Electric Power, Heat Generation ... 11 1 .7 12
Electric Power Distribution ¢...... - 9 9
~ Environmental ASPECES ...eevevs.n.. . 3 3. 7 9 3 - 25,
- Extraction, Production ......ccu... 14 "2 - 16
- Fuel Properties ....ceecevececensn “. 6 3 p : : 9
 Fuel. Transportlon, ‘Storage ....0v... 10 _ o 10
'S Industrial Surveys (Suppliers) .... 12 12 o L 24
- Industrial Surveys {Users) ........ -12 2. ' 14
General* .l......ccciieniiitiinnnnn - 15 19 ' "1 o .35
TOtal wevneeernncnnnnns. teeerene.i. 18 53 9 - 13 .-13 °  206*
u. z Of Totai '700"'_olo o-o.oo‘ooo.:‘o..o.'ooo 57. 26 . : 4 Lo . 6 ) _-." 6 . 100

\ ° - v
Three additional entries in Ihls category were d1rectories and are not
_.1nc1uded in the tabulationms.

SOURCE: Federal Energy Amlnlstratlon Directory of Federal Energy Data
. Sources, 1976. . .

) d
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ESIC acts- aanechnlcal publisher and llbrarlan for EDS « It deals

~with the organization’ of the{i&terature and Operates ' OASIS, the literature

search system. A second search system w 1ch prov1des an index of . data files

is called ENDEX. In May 1974, EDS repo: te!
tries (132). In. l975 ENDEX contained in
mental data flles (74 ). The files include

e ENDEX file size as 2,000 en—
tion: abodthlmost 3,500 environ- -
ose of NOAA actlvities outs1de

EDS and of a number of Federal. agenc1es. . In August 1976 ENDEX described '5, 500

. data files (131). ESIC has set a goal of a comprehensive 1nventory of env1ron—

i

mental déta files by 1980 T : DR

Two of the: three natlonal data centers are located in Boulder (NCC

‘1: in Ashville, N.C.). ‘The NGSDC consists of two major Subcenters' Solar—

Terrestrlal Phys1cs and Solid Earth Geophysics. These are further subdlvided .

- into a number of subcenters of their owm. Each of the three natlonal data )

9

centers is assoc1ated w1th a Worild Data Center (see Section 7.2).
The descrlptlon in Figure 9. 2 of the activities and reSpons1b111t1es
1s excerpted from the Federal Reg1ster, April l6 1974 (36 ) Addltlonal data

sets have been added since that t1me. The National Cllmatlc Center is descr1b—

ed as ‘the largest climatic center in the world;. "the National Oceanographlc Data -

Center is stated to hous% the world s largest usable collectlon of marlne data.

J

F1gures were obtalneggindlcatlve of the s1ze, activity, and growth
df the EDS Natlonal Data %nters. _Table 9.6 presents ‘the mnnbers of user re-

queszs answered by the four cénters Q;ncludlng ESIC), their origin, and the

lyear-by-year changes from”1972 through 1975. “The data are perturbed by“a back- -
. log of requests from within NOAA whigh'was worked down durlng this perlod. Dez

spite th1s fact, there was an overall increase of 43 percent in the annual numr;{

. ber of requests aPswered during this period... The sharpest increase has been ia

requestg from the general public which almost . tr1pled.- Requests frgm academia

more ggan doubled from 1972 to 1973, but decllned 14 percent during the next’
two years. i

W

STable 9.7 presents data for an 1I-year perlod on ‘the hold1ngs of the
Natlonal Geophys1cal and Solar Terrestrial Data Center and on the services ren-

!
dered. B is 1mmed1ately obvious that the figures for the numbers of requests. +

\
&

R

LY



" B Tle s EWIKMENTAL DT SERVCE USER
Vo REQUEST STATISTICS: 1972-1975
,.; i .
S ‘Tuber of User’l‘lstsl,.. ' ""‘."\ L
| RN I - (000) ™ © DPercent’ Change
Lo SO A9 19l 1915 - - 01830k ThTS 705
| oo kot Rof o dof h of L S e
_ ' "N Total Y. Total Yo. Total Mo, [Total’
Center ,. 1'_ o e : T T e
sce o190 % a0 % oWy oW us B o1 3 B9
M ¥l 53 %8 % 49 e Lo o w18
s 4S8 46 7 k0. 5 55 7 39 Bl
' o A R A A A
S TR - 25 5 305 375 ko 5o R 9
% Acadenic 59 1 121 19 W0 54 13 W 9 5 T

nagy B0 ¥ LS L B0 & ML K B M6 B -

ol %S % 95 15 ke 6 56 T 3 - 2 -4
o Other Government 6,5 11 69 1 45 13 99 1 10 ¥ 5%
Cenersl Public 9.8 18 188 29 2.1 " 365 81 % B k. 1 1

sl $0 10 60 M0 LA 10§ 101 16 6. 8-

1hpproxinately 30 percent were telephone requests in 1974

2Does not include library and editing services, approxinately 32, 000 in l974 increased by 38 percent |
in 1975, - - o . . , : ax :

3For the first three years shown, ESIC was answerlng a backlog of NOAA requests, resulting in abnormal S
decreases showing in data for both groups. , :

SOURC'*‘ Telephone - Lewis Pitt Special PI‘OJECtS, 7D, NOAA (ll/76, unpublis_hed ,datag v




" .iTable 9.7 SUMMARY OF RESPONSES TO KRI QUESTIONNAIRE:
| NATIONAL GEOPHYSICAL & SOLAR TERRESTRIAL DATA CENTER -

Lo .. 'SOLID ‘EARTH DAmA -
:,. - :.:.. . i ..'. ‘ ‘ o ": : o . . %
; .+ . < .4 Holdings o PR o ’
- . ~ Filn Images- - ° K . " . : _
s .+ _. Mag, Tapest " _Seismograms Re@estss Filled R R
.- ¥iscal. ' = ‘Anmual = - - “annual, - '_ L No." ., Salesof
- " Year. . .. in~ ~  in- ~ .7 Internal Services:-
o " Number crease Number crease. Tota}-, Uu.s. ﬁp'r— Users of & Files3
N S ' (%) (ooo 000)7 () (000), -(000) - eignf . Tapes ($000)
1965 ... 50 Cpea.. - Y057 mia. 1.2 .90 360 10% 100,
. -1966 .. . - 70 40 .8 60 1.4 .05 350 -, 13 . 115-'
1967 .. 100 - 43 1.1 38. 1.6 .1.20: 400 :° 16 - 130
.2 21968 . - 130 . ° .30 1.4 © 27 1.8. 1.35 450 ¢ -19. . 145
5 1969 o, 170 310 L7 % 210 2.0 - 1.50 5007722 ° - 160
1970 L7 220 . 29 2.0 18 2.2 1.65 550 .25 = <175
- 1971 .+ - 250 14 . 2.3 15 2.4 '1.80 600 . ’28.. 190
0071972 L. 290 0 16 T 2.7 “17% 2.6 1.95 650 31 . 205,
.. 1973 .. 350 21 - " 3.2 19 - 3.0° 2.25 : 750 . 34, ., - 220
. 1974 .. 500 ., 43 3.6 .12 3.4 02,55 850, - 37 .. @35
© .« 1975 .. 4,000 " 700 4.0 11 4.0 ‘3.00' 1,000 .» 40" To#s0 0

~“ NOTE: Publa.catlons (data compilations and catalogs), 4 050 -copies prmted

annually, all years. : *o . . o s s
b (l B M P al ‘. . R l‘" A - . . .

705. Physical Science, lOZ Computer Science, 10/‘ Environment _§C1ence, o
- 10%Z Engineering (no density glven) . . ' _ S
245% 1nd1v1dual company; 457% instltutlons, lO/ dlstributlom organlzatlons N

e_l;_l____soé U.S. ZQ/_igxeige__

<z - e
SOURCE:- King Research, Inc. - ._ .
N » - 2,’" : ’ B . ~ . :.. o - ):_t-'
- 2 :
‘\ )
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" f11led in the years 1972-75 are substantially\lower than presented in Table 9.6
* - .for this data center. The figures furnished by NGSDC here cover- only requests.f
for Solid Earth Data.. The growth. in the number of requests filled is regular,
" and theiproportion of foreign requests conbtant ‘as 6nly l965 and 1975 data e
© v were provided with ‘the cdmment that liﬂear gr0wth occqued.. The growch in thg ,} ;V
o number df magnetic tapes shows no particular pattern, but does show a very » ‘ o
»’_sharp Jump for the last year reported on. The seasmogram f11m holdings showde L
fairly steady ar1thmetic growth, . 300 000 per year during the first s1x‘years- : -:“;, -

Y, ‘and 400, 000-500, 000 thereafter. G : C ST Y S
_ Table 9 8 lists the size of magnetlc tape, holdings of five NOAA R
" ndata centers both within and without EDS.- (Tape holdlngs for NGSDC are onlyﬁ
R one-fourth of ‘that shown in Table 8.7 for the.preceeding year. It is not i
f'clear whether this is due to cOmpression of data or a failure to prov1de up- E

;f-to-date information ). Table 9 9 compares budget obligations for three periods
S -for the National Meteorologleal Center, in the . S Weather Serv1ce, and the

‘nNational Cllmatlc Center, 1n EDS Flnally Table 9. lO presents the s1zes of

- . 2o . >
; _ % Taple 9.8 SELECTED TAPE VOLUM§§ IN EDS, S
. S S T 1976 , - o s
P o .:Anticlpated Rates q?, L |
_ Number; Tape Reels . of Increase ' '
. - —= - e
; 1,000 - ;:‘l 200/mo. 1ncludes ‘ )
- S ~/ mew seismic- data in- it
:.:,' s e . . i X [ B ) . puts T s .
- _?Ncé g e i een 75,000 L TRy
R 'A ] . -) . g,\ . N - S co A .. J' ) <
mNODC f...........;.,.ﬂ ....... P L 8000 0 e T e , .
v Satellite Data Center A S fQ,QOO T FY'T78 plan calls for,vf et
L o O R equivalent df 200 OOO/
L oot - ] L9 N 4 L 1,.' K DR . .,
. SRR L= Sy ;_-yr., . '. : .
\ . FGGE R o% e oo :. .o . .‘o 00 e u":". cees “ “.‘llgooo o 3 ‘h’ i - , . -
L ) § . - wl .t T . R X ° i
,':3~ The numbe \of automatic weather obsergatlons per Statlon w1ll 1ncrease from:
» 3/day eurrﬂu}ﬂﬁto 24/daty in’ 1978 i .
L f‘SOURCE._ ORLE ’ .
. 'k . s t
b . ] .

R




Table 9 mupcm onmmous mxom rmononocm cmm B
ANDNATIONAL (LTC cnm L, (1974, 1976 REETE

y t e L v
! o e - ' v . ' + P L . v '
, 4, . ; A { ] ' 3] R ' S R v DR R
d ' * L ] : .
. .
N

s ’ ,I " ‘ 4 . ‘ "? ' T s ' ﬁv—‘ﬁ
SR ' .'Zyear« ol 2year lnyear g

‘FY:V1972'; Tof . FY 1974 eZof increas FY197ﬁq Zof increase incrgase
- 000) Total (000) Total A @00) Totarl Lk . "Z L

,....$6529 BT TR B K sow,"'.' g
o BTLL .‘*36»-,. 6,657 -35; 25 R o Sl ‘_%«-“
’Iotals .'10, 240 13 36f 0~ 30 16.,_220_ ‘:100;.?,';5‘:;.'.}:-;.“21 . bl

SOURCE s, Ce&sar»EDSth’ersonal ;c‘:quunicatior.i“,'Décemb‘er,' 1976, © e
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. ~ Table 9.10° PRESENT HOLDINGS OF SELECTED WDC-A
. . AFFILIATED NAIIONALQDAEB CENTERS: 1975
. - o U . ‘Cénter . .-
- Format Medium NCC - NGSDC MSSDC NODC
Mﬁﬁhscript'...;,;, sheets .76 x10° o AU '
_ Microfilm of ms. . 100 fr. 86 x10° ’ S a9 g
o ‘ - reels o . : . - | %

. . 7 10 oy R
Microfilm'........" "‘cards 377 x10 ; . NG
Magnetic tape ..... 2400 fr. 77 x10° 600 - 40,931 608
: . ' ,reels B ' T 2

" Radar film ....... 100 fr. ' 19.8x10° Ce L
_ . ’ reels . _ o o .
' Satellite film ... 100 ft. 7 x10°0 S
.+ reels#® T ' - ’ *
Negatives & ...... sheets 175 #0° o / 26,678
Cfilm o } : o
. - . / . . 3 . . »
Microfiche ....... sheets 58 x10 . . 18,198
T . : - 3 ,' . : .-.
Unpubf data tabs . - B 24.%510 5.1x103cu.ft. 188?612 _
Issues data pubs.. ™~ 194 x10 : . 22,917
. Puﬁched'cardg;-J.J cards - C - 1.6x106 S
' Linear -film -..... lin.ft., - 12x10° 1,452,217
(16mm to 9.5") g o C -/
Observations . eee - . S . e o 5.9x106
Stations eseshosses - . , . ° . " ' ) ) 562’793 :

.

SOURCE: ‘The National Research Council. Geoghyéical Data Centers Impact of
Data Intensive Programs, 1976. I - R




- . . - -

variogs types of holdings “of the EDS centers. This table is a reformatting
of Table 7.6 .and serves primarily to illuStrate the inadequacy of attempting
o*organize ‘te data in-such a ‘way that holdings might be aggregated across : Ok

centers or systems. .

c\?g,é : ihe National Space Science ﬁata‘Center - NASA - - : ._ :::- ' '}
v o A - - N e R
. Among the National Aeronatics and Space Administration (NASA) . d?ybi
statutory directives is. "to prov1de for the widest...disseffination of infor< ) ‘;
-mation concerning NASA's activities and their results" C127) The two major '

[ information activities 'of NASA are .the Scientific and Technical Information '
Offiee which concentrates on- technical literature and the National Space . - ~

Science Data Center (NSSDC) which the name indicates, concentrates on data.
(NSSDC also provides the facilities for the WDC-A [Rockega and Satellites],

mentioned in Section 7 2. ) : \ : . oo T

g i . \ . R , ‘ c /
“Interestingly, the Kruzas Encyclopedia (56 ), while listing the center, i

-

'does not 1ndex it as a data collection ‘and analysis center although this index 'f-' P
contains the maJority of agencies listed which hold- numeric files. A site vis1t P4
gave the 1mpressi5n that most of the center operations révolve around the dissem- -
‘ination and dispribution of copies of holdings. However NASA public information’ fﬁ

.'pamphlets emphas1ze an active role Hy NSSDC for the collection of data from space i

science,inveStigations. A sampling of types of NSSDCfdocuments was acquired during'

"the site visit and included the follow1n% . '

-

. s .
e ‘ e
. | ) N .  / . T - .
- . & The Orbiting Geophysical Observatories, 0GO Prograi Summary oL
o .. (47 ), a catalog of experiments (which took place in the - ‘ D
2 period, '1964-1971) with a bibliography‘and abstracts. of the"
B associatcd litcrdturg for each experimeat, "It is not

. apparent that references inolude data tabulations.

° _Interplanetary Magnetic Field Data Book (54 R listings of T
1963-1974 data, reduced (four to a page) computer listings ST

and graphic reproductions (about 1 thick) _ .
6611;77 (55 ), a

/’

'o,'Catalog of Particles and: Fields Data 19

 catalog of data sets available!on magnetic tape,/micro- ) T
* fiche, microfilm reel or hard bound OGO dataf(see above) —_ .
are ‘covered. - : S '
v
- L=t/
/
y .
4
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.'A'number‘of.data announcement'publications are also\produced{
SN ’ i . v ' .
l - ‘\~.‘.
Data Catalog of Satellite Experiments, (lists the entire collection
at NSSDC) . . .

Data Announcement Bulletin (updates to the’ Catalog above) o f' .;"-v‘

///f_‘: NSSDC Handbook of Correlative Data ' o '. .8 -". ’
y Data Users' Note _ ) - R -
V// e v/. ' ' . : . ;"
//' i ’ )
S ) NASA personnel estimate an increase in total data holdings of'about
. _lS pg-cent per year. Volumes of data held (l973 to 1975), by recording media,

S (Table 9.11) indicate that largest increases occur in microfiche and: magnetic. t:
‘ tape._ -The number of paper documents is e‘Idently kept down by microfilming and

;.purging. Only one format of photographic film was’ being accumulated in signifi— .
'cant quantity by the end of the period reported on. '

3

>

The National Space Science Data Center is ome of the national centers »
' liéted in the 1974 Directory of Federally Supported . Information Analysis Centers !

) (79 ). The holdings as- described in that document are 12 000 magnetic tapes,
2, 4 million feet of microfilm and l 3 million feet of photographic film, sub-+
stantially less with respect to magnetic tapes and microfilm that the quantity
of holdings tabulated as year-end statistics" (99 ) by NASA for'December 1973
or 1974 Photographic film holdings are given by both sources as about the L
same. . - .

O - , 2N . - . : o ’ ' i » Y
.-, .. . N < C« . B o !

: . The l974 Year—End Statistics (99_), partially because it cons1sts of

) 50 pages of tables with no accompanying text, appears to provide a great deaI

. of conflicting information.‘ In 13 tables)dealing with "Request Statistics" L

Z\2~514 l 060; 2 1815 1, 709; 2 569

. 995, 2 511. A footnote ‘to the first table (with “total completed requests"
at 2,5}4) offers the helpful advice that "the total number of - individual re-
quests during .CY l974 is 2,18L." Udng this as.the total number of. .requests, .

it is revealed that 34 percen of requests are from outside the United States.
The earlier statement that WDC—A (Rockets and Satellites) hapdles foreign re-
'quests and NSSDC U. S. ‘'ones . doesn't seem to fit this statistic. Requested-

l974 total requests are variously given as

?data concerned over 2, 000 spacecraft -28,000 experiments, 2, 000 data sets, and

- 1

o e




“Table 11 ‘DATA.HOLDINGS;OF.THE NArionAL sPnca;sCranCa DATA CENTER: 1973;1975 y f“a

3 %

E‘f"‘ . ‘ “ Volume \ - Chanige ] I‘Pereent Change |
et b g b S e st pad s st @
- Shéts.t o voldes . 3‘ nzna 1@3%1 18,612 snme:anna?nay‘ns.,Liig‘f
K Digital‘magnetic tapes, ,.- | o oL ok
12 in x 400 ft. S 6 paw 0’ e 7R 29 13T 0
Merofila, 1006t reels ..., znma-gmmnz 759 1900 LIS KL 50 15
Photographic films 0 g \ g o " o /s. o - o |
g Sein, dth, linker £t ., 5000 | IS0, G40 0 0 00 00 00
S S 1213 ﬂ&hlﬂwrﬁ.'iLﬁO 17,500 'iumo"i%O';o S5 00 S SLS
o T vidth, Lisgar B, 36466 | 67,087 0,66 L IS - 200 68" w5
R lbmvideh, leir £, 1wn%vwn9ns w0 ;o-.on‘\on 0.0
: s e 1o 1= ~Le s

e - 35m width linear ft, ,,, 759,9?4'

f'.',5-fncsm.,each..........' 19,140 ¥2m3 B

SR LD P P SO I B &/ I BT

B Win, e, -Q TR 93/ L0000 nm.,,no,\y
; Mx24m”emh.. f.k 05 G057 BN 0 .00 40 0D 00

Hkmﬂme.,..“.."‘ ”4Jn? 1nn6; mnm, S 19 LAY WE

lﬂardcopy is less due to filming of da.ta and\ purging of hardcopy data .‘

e
. 2These anounts will'be less when reels that dere received then spliced are subtracted 10-‘-
100 | 3iilnspecified dimension. . - | - \{- o | “  B ) :
NOTES "M indicates less than 05 i\-' S L
_ sonncss e ,\

4Pl‘iI Facilities Management Cozps, National Spa\te Science Data Center 1974 Year Ead Statistics, 1975r'

5The National Research Councif Geophysmal Data Centers Impact or Data Intensive Programs U76

6I(ing Research, Inc., ’ I




) f, 7,000 sounding rocket launches. ~ Table’ 9.12 lists’the media used tg satisfy

L2
.

some (1, 709) of these, requests and the quantities of each medium supplied.»,,

Table 9.12 NSSDC REQUEST OUTPUT: 1974 S

P

i} Yy \ G T
/ DN -
Medium . Completed ‘. Quantity Outpuf Unit -
- Digital magnetic tapes ........ “. -94 1,253  2,400-ft. tapes’.
_ ‘Punched cards .....oun... R S 1 94,661 - . Cards , "
- Computer printoutrx.....J.;;g.t.;.7 234 46,485 . ' Pages
» Microfilm (total) ... eeiviveeee.. 235 - 1,829 100-ft. reels -
_+ Bardeopy seeeneeeeiuesiennn. weees 379 . 24,113 " Pages, )
' 'Microfiche (total) ....... weeeee. 360° % 18,669 . Each
‘; Photographic prints ...... Ceseene 217 .. . 8,146 - . “Each- .
. Contact prints ........ ceeedenens - 20 - 2,004 " Feet -
Film duplicates ...... Seedesencns 75 . 2,061 © , .Eath =
. Film.dnplicates’.;. ..... esehieeees 25 - 712,390 Feet" : b

. . R
_‘./ . B

ASOURGE: PMI Facilities Management Corp., \NationalwspaceLScience'Dataf .
Center 1974 Year End Statistics, 1975. - T
) . .- s ~ L A - - T E R b ' :
) . . \ . B ) L » ~. i - . . . \‘
In 1974, NSSDC responded to over 1,000 requests for satelliEe data alone, as s

S - -

','shown in Table 9.13; the 7-year total was almost 8 000 requests.'
13 . . .

!/_‘ FA"

- - - ., ) ’ ‘.'\ 1. . T . . -~ . -
9.5 . Cartographic and Geographic Data.Programs Rl . - .
o - ~ . . .". : ’ ) s \ -, ' . \ . 2 ¢
) . L A . . - \ - e s .
. . The data i this’ area are largely obtained from two reports (46 92 R

h augmented by personnel interviews.' The principal activities covered tend to
'exclude those associated with the social sciences (the Census Bureau, for ex-

. p .
ample). They deal with the ‘broad area of land surveys and natural resourges. .
y . L. B ) ] N ) )

L . .
- . a 4

a

‘In l975 a report was prepared for the U.S. Geological Survey (USGS)
on digital geographic data handling programs (46 ) within the USGS. :This report»
identified 54 activities and projects (see Figure 9.3) currentlydinvolving an
estimated store of 366 gigabits of data’ The additional quantity of data to. be- .
1'entered by 1980 was 999 gigabits, yielding a total data volume: of 1! 37 tera- '_
" bits in '1980. This represents an increase over the five-year period of over - .

270 percent. - . S N " - ’ )_ e -

Lk
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) Table 9. 13 NUMBER OF REQUESTS TQR SATEI.LITE DATA
SATISFIED BY NSSDC BY' MTA SET SCIENTIFIC SUBDISCIPLINES
. o I”L{ MH A :
. . ' ’ E : -_;',_\. '
. e e e 19681974
I N °§edue3¢s Average Requests
Subdiscipline - o I968—19]4 - per’ “Year 1974
Ludar science data R R ;w' ;'_;.. -
* PhOtoOgTaphy «.evieeeeiineseesivonianes 3,686 .. .-527 446 ‘
Other Junar science .f..;,..i,i.z..”..:g 99» . "14 72 -
Pianetasy science data (exclusive of . T f. '
, earth or’ moon) S . : —
Atmospheres .:vveeeqdienenss e e 4 1., 0
o Photography (surface) e eseee .. 867 - - 124 - 83
“Celestial mechanits .....;:1.;..,, 2 v 0 0
. Earth and ocean physics data ' , _ -
- Geodetic ObseTVations ........ceic.... S0 276 39 2 s
Other earth and ocean. physics cereeees . 203 29 10-
~ Meteorology’ data v e T S .
IR photofacsimiles ........ S esasaas o 488 - <. 70. 32
IR digital fo.oo.oooo‘o'v ......... EERARERE 294, ‘f: 42 26
Other meteorology ...;:....,.,..,...a; 4 : 1 0"
Physics and - astronomy data ' - . e ,
Magnetic fields ..... e heeeeeen Ceeeene 688 198 " . 155,
VLF and plasma Waves .....eeveceesecnn, - 58 - 8 10
: Energetic plasma (solar w1nd and - . R
plasma sheath) ..........-.v0.n. eel 399 - 69 |
-Cosmic rays (solar and galactic) ..... 247 ©35 ¢ 53 .
Energétic magnetosphe;ic particles . . : P .
" (trapped and -auroral):  ,....... eeta ‘139 20 . S 24
, -s-Ionespheric sounder ..... weeene Ceiessw 229 > 33 17
. Solar physics . i..divecieeieaeiiasd S 166 . 24 ‘15
. Astronomy (RF, UV, and visible) ceenee 44 - 6 17
Astronomy (X-Tay ‘and gamma ray) ...... 217, SE 2, . 10,
Thermal atoms’and fons cieeeiiianiinnn 17 52 7
" Thermal electron content ............. - 32 L T 11 -
~ Other physice and astfonomy .......... . 9. 1 1
Ephemeris data é......; ..... Leceoonaee® 9 . ke -t 0
’ .Other data ... 2 ) 0- o0
Total ....... e e e 7,979 1,040 1,060
. o .

SOURCE: | PMI Facilities Management Corp.,

‘National Spacechience Data Center

1974 Yeat End Statistics, 1975 L LA
L2 . '. \
- . . 1
- - -,.s';". . _
. e :



Although many of the projects identified in this report appear from

the descriptions to be available, only to USGS staff (i.e., are not diréctly
. offered to the general scientific and technical public) the pfoducts of ﬁhese

B

systems (maps, tables, charts, or listings), usually: are publicly available.
Operations of ehe USGS which involve large numeric data systems and which are .
" available for other “than staff use include.:; B

-

°
-

N T : N L. - , . .
Earth ‘Resources Observation System (EROS) _ L L
Geographic Information System (GIS)

National Cdrtographic Information Center (NCIC)
National Water Data Exchange (NAWDEX) -

. National Water Data .Storage and Retrieval System (WAISTORE)

*'Outer Continental Shelf: Geological & Geophysical Open File J

- Resources & Land Investigation Program (RALI) 4 _ S

PRI
%

N -

° - ) .
) -

, With the exception of WAISTORE and NAWDEX, - the data . systems des-
cribed above by NSF (85) are not separately‘ident_fied in the digital data
‘handling document. Rather, selective activities or. projects within these
systems" are described The NSF Report provides these file size descriptlons
in 1975 for threqxof the USGS systems L S ”‘e; ‘

L o -
» A

, EROS - archives" included-z’ :
"’;- 740,000 items of ERTS & Skylab imagery .
( ‘1.5 million itéms of NASA aircraft imagery
' 3 5 million items of conventional holdings

. ;

'NAWDEXv- -an index to sources of water data from 19
‘ Federal agencies and more than 300 mon- .
Federal organizations :

-

- ' STORET = data from "130,000 sites = b -
' s : .~ | 350,000 peak-flow observations
: A . ) , ’ 40,000 station years of daily. streamflow values, o
SN L . levels, & quality observations - .
' S : ) 850,000 chemical analyses
R o o annual input from 10,000 stations S
. o\ : . R . 1,300 lakes & reservoirs .
s , 4 R ' e » - 4,300 water quality stations
- : - ‘ S : --4,100 temperature measurement
. ’ : - C - sites - L7
< T - T ' 880 sediment stations ! |
R _ : <+ 2,500 key wells . -
T o T - -, 1,500 water resources in- -,
LT vestigations R |
. -~ o . e .
! - ., |
-85 ’

T G we
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Some additional information was obtained—’on WAISTORE in part for
distinguishing this system from EPA's" SIORET Water Quality System. WAISTORE
includes ‘three files. _ R o _ o y :

;A ..~ Daily Values .25 T N ' e ;» . S
N\ - Water Quality e SR ‘ s
‘ Ground Water o - - . L .
Daily Values on stream flow .are input from 10 000 stream stations. Each record

a

_consists of ome year's accumulation of daily. values for one station. QBoth Dafly
Values and Water Quality file dat.'a generally are passed to EPA' 'ORET as well '
- as being maintained in the WAISTORE data.base. The Ground£§ater data are evi-

dently entered only into WAISTORE. , i ) ‘ PR -

- -

, . .Although contributors to and users of WAISTORE were originally afl
within the Water Resources Division of USGS by 1975 both populations had ex-
panded to include otheé USGS Divisions and other Federal &gencies. By 1976 non-

Federal-government agencies had been added to the 1ist of users and contributors.;

—~

-

One of the largest current users is the Army Corps of Engineers. I o _
'f Total file size is currently (1976) almost 1.4 million records, with '
‘record . lengths differing (Table 9. 14) It is presently increasing at a rate of
6 1/2 percent per year.- However, as long as: data continue to ‘be collectei\iﬁ’//
' the same manner from essentially the same number of loeci, t e files will grow N
arithmetically rather than by. annual compounding. . ' R o e
The annual'increasesfin'file size'shown in Table'9 l4‘were not in- o
cluded in the USGS Digital Geggraphic Data Handling report (46 Y, although the
- D current file sizes (for 1976) are in’ line with those stated by NSF for 1975.

_ Descriptions of’ other systems 1ndicate that increases in other expanding. files
_mqy also-not be included in. the proJections "for USGS data hand11ng in 1980. .

. Dollar expenditures are elusive because digital data programs tend
o O be part of the operating budgets of USGS divasions and ' systems ,f"files ’
. e&c;, are not separately identified as 1line items in agency budgets.

-~ N _‘-- - \

-

R Charles Showen,- USGS Water'Resources D1v1s1on personal communication
Dec 1976. 4

T . S ¢ —86- ‘ 3 S
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. Table-9. 14 VOLUME OF DAIA IN WATSTORE 1976 1980

(Thousands of records)

e | - 1975-76 |
Daily Values . 380 . 10 2.6 ¢ 420
Water Quality = - 1,066 _ | 80 . 8.0 1,320
- Grownd Water  (.4) ) _(:055) 13.8 (-62)
Total = 1,380 90 65 © 1,740

‘percent of the 700,000 USDA/SCS frames.

'it considers to be prospective contributors to center holdings.

. .SOBRCE: Charles Showen USGS Water Resources Branch, personal communication,
December 1976

L .
® -
b

The USGS operates the National Cartographic Information Center (NCIC)

_ The Digital Geographic Data Handling. report lists four Separate programs

‘.within NCIC \\The NCIC Newsletter (73 ) Provided the following data on one of -
them, th erial Photography Summary Record System (see Table 9. 15)‘ The re-“:
lationshi: EEtween photography frames and records is.not clear. From this in— -

formation one cannot tell in what faéhion, e.g., 629 records represents 35

\
- f
‘ '

NCIC provides one of the few instances in which states or private or—,

-
-

._ganizations are cited in such a tabulation. In addition to the organizations -
! included in the table, NCIC has agreements (signed or under negotiation) with
i_the following: - NOAA, HUD, Army Corps of 'Engineers, EPA ‘and the National .
: Archives and Records Service. NCIC .has an evert lengthier list of agencies that '

t
~ .
4

In 1973 the Office ef Management and Budget (bMB) published a report

" on \.Federal Mapping, Charting, Geodesey and Surveying (92 )., The data are older

than those in the USGS report, and overlap of activities is almost 1mposs1ble
to determine. The report does, however,‘gddress expenditure levels. These

are listed in Table 9.16 separately for mapping, charting; and geodesy on the

'one hand and for supporting surveys ‘and investigations on the. other. Expendi—
: :tures are shown for entire Departments and for major units. within them.v The’

latter values do not’ n&cessarily account for the entire Departmental totals.

. A o - . \
. . N . I . . . .

-
o A\
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ey Table.9.15 NATIONAL CARTOGRAPHIC INFORMATION CEﬁiﬁn A
,AERTAL PHOTOGRAPHY SUMMARY RECORD SYSTEM gATA BASE: TULY 1976 - . -

. . - .

Agency “Est. total Approx. hold- (No. of records) Records - Remarks

B " holdings: ings ‘in. APSRS - Status of photos* (tot’ali RE : .o
Lo " (no. frames) 1 2 3 : : i -
- USDA ' \ s o _ o : : DR '
ASCS 5,000,000 y;u;', 40% S 33' 49 5645 - 5727 Input by NCIC & ASCS

FS° 800,000 < -  45% - 136 71 2918- 3125 Input by FS> 1:40,000 .
SCS .~ *700,000 >\\; 35% @ —me o ==, 629 - 629 Input Qy SCS >1: 40,080
. DMATC- 35,000 et e N2, 224 -226 Input by NCIC &- Topo-
. o L v - ' L h ..‘"-';“; St ’ Com ’ AN
DIA 12,000,000 - . ——  mm— | Siae ---- -Fgll '76 1nput
DOI - - ~ ' v e e - . L
1 - UsGs- -5,000,000 9% - 643 1208 34198 .36049 EDC transfer of data. -
C . SN T " 'base -sof tware -
BLM 380,000 = @ ~= — - 333 333 _completed.- . oo
BOR 80,000 " .o- . - - 139“439 S .
NASA ' B ._:-!' . B : ~ . . M
' AMES >1;000 000 95% ¢ s = 16750 16750 EDC transfier of data
JsC: > w - ."7% . === === 50035 50035 base software
. " MARSHALL" 4,100 ? i Lo ——= 533 533 _completed. . ‘“=;f
.. boc . ' . SR /- _ '
- NOS 558,000 S 10% 0 ——= _Z==1 1690 ”1590 Latest date coverage
e L - : L s, of U.S.Poastal areas.
TVA- - - 175,000 L ° - _— - -— '——— Fall '#6 input.
~_Texas ? — S mmm mem emde amm Fall '76 input - . *
PRIVATE A B s S -
MARK HURD 2?2 . - 2. 0o .0 200 200 1:80, 000 quadaenteréﬂ
' IR L T E - 1976 - B
. KEYSTONE = 2. -2 0 0 2 24 1:80, 000 quadcenfered
- . - ' ’onlyofNE U.S.
TUTAL - 25,644, 100 == __ 812 1130 113,565 115,70 Lo A
Lo Symbols l-planned S - R p L
- - : 2-in progress, _ Y.L . . »
s . 3—complete f S : o N :
NOTE: Abbreviations are as follows: & ) T .
<7 ASCS = Agricultural Stabillzation & ConServation Service _ ' T
FS = Forest Service - : . ) . -
SCS = Soil Conservation Service o e o
.\ = NOS = National Oceanographic Servicé . .. SR e .
R DMATC= Defense Mapping and Topological Command : - ‘ '
DIA = Defense Intelligence ‘Agency : T S
- USGS = Geological Survey o . . R -
BIM = Bureau of Land Management B o . : ‘.
BOR "= Bureau of Outdoor Recreation o o .
EDC = Environmental Data Center - o <
' SOURCE: National Cartographlc Informa 1oﬁ-Ceﬁter, Newsletter No: 5,
Q Summer/Fall 1976. _ T . N I R
ERIC TS e e
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el 7. Table 9 16 EXPE;;}TURES FOR MAPPING, CHARTING, 'GEODESY - /- - A
ST e BY. SELECTED DEPARTMENTS AND MATOR courxxsur:nc couponzugs 1972 B

- 3 . ) : T e _..‘,t'__* R .
' e S '» : (Millions of dollars) A
. . ~ e S . . . " - - . . . i K i . -
. , . - " ; B ' (.‘ \\ t !

BRI e

S “Mapping, Charting - Related Activities *
‘ - v e & Geodesy S T -

Department, Agency _Agency *Dep t Total . Agency’ - "Dep't Total

non ‘total Cedegeiiieacetanan. cee o ;-_90.7 T 40.8
Navy Operations t.............’29.1 ool - 7" e ¥ 8.5 -t
Office of Naval research ceeen 21.7 "TL. 32,37
. Corp of Engineers, Army ......- 22.9. N e
’ fense Mapping agency ceeeee. 12, 4 e o : -
.DOI .total :..... ceenenirnanans F T 76.2 SR 9
Geological Survey- o ool e S 1
% . Topographic - Division J......,37 5 A PR
Geologic Division sqveeeeen. 4.4 - . 0 L0 11.6 . ; '
Bureau of Lafd:Management .... 1F. 2, L e w,f/‘ -
USDATLOLAl weveinienronnesarenna = 20,5 - . R X ¥ N
- Soil Conservation -Servite .... 6.5° e+ - S
_Forest Service B 11 3o~ 2,20 T . '
DOC £OLal veueiianianennnadaiann © 46,5 - T T 28,70
'National Ocean" Survey, NOAA .. 41 2 : ’ SR T e e .
NationaI”Marine Fisheries,. B s - LT
N NOAA'....................... - oL 2.3 - Do
* - DOT total“ Cseeeeieenetenneiaaes R & T SRR A D
: ' Federal Highway Admin. ....:. 11. 0 0 CLE T e T
CHOD total .iiiieeeiieieienenenn e IT2. ot ST oot
Independent Agencies total ..... =~ - 36.7 e 3007 7
-t NSF teiieeieedevnveneninanians 20.3 T 29.8 Coe
Federal total "t;"""‘?“"" . e . 304.8 . o - . 1.2 142.0 7 -

- L

. Surveys and investigations . S : . . A OO
e SOURCE: Office-of Management and Budget, Report ‘of the Federal Mapplng Task~ .
lForce on Mapping, Chartxng, Geodesy and Surveying, July 1973.'. _ ST
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Thirty—nine separate agencies<expended 13 000 man—years in these efforts during

. P 1972 _f.i,; S : - L 8 ; _ )
Table 9 l7 shows the distribution of expenditures for mapping, chart—
ing;, and geodesy according to type of activity. . Land surveys and mapping atcounted
for 56 percent of the -$3Q4. 8 million in expenditures, marine mapping, chartlng;f .
_*,_and surveying account for 38 percent. The remainder ‘was spent on aeronautical .
‘:Zcharting. - ' " ' '
: Table 9. l7 FEDERAL EXPENDITURES FOR MAPPING CHARIING,‘ 3
Lo AND GEODETIC ACTIVITIES BY PURPOSE: FY 1972
. -~_."?; - (Millions of dollars) T
- . S - _ : ', - , .‘ ] - N X N ) ’ ..
o . ' T  Expenditures . . . *
Purpose - . . “Tndividual _ Subtotal  Total. Perceat - -
Land Surveys and Mapping % .i-iesseess  © X Y173 s6 |
’ Surveys o-o-oo-c.o---oo-o.-oo-.o-c ’ ,’. » 74‘.9 ) . .
/‘ GeOdetiC o---ok-oc-coo-o-oco-ont » »
Earth Physics..................' s -
, Geophysical ....coceicecesvanes
' Mapping Cgntrol Cesvseecsannaae
: _  Codastrll «fBr.eciieratteanoons’ !
= 'Const ion & Facility ceennae :
Mapping ................;q........ o 96.4
R National Topographic Maps ..... 36.3 - - B
Spectal Base Maps ......ecsvses 21.5
. Thematic & Other Maps..........  38.5 . FE S ¥
Aeronautical Charting ........... ceue . 16,5 - . 5 7 v
Marine Mapping, €harting & Surveying. ‘ o . 117.00° 38 - 0 Twe
Systematic Mapping & Charting .... - - - 1 50.4 o '
‘Nautical: Charting .....o.veee.. 2206 . - .
Bathymetric Mapping ...:.see... - 16.0 o _ _—
Geophysical Mapping sevev e : 11-8 ‘ . ' . . ._- . s ‘ o ’
~Scientific & Engineering Surveys . ¢ ' 66.6 ~
“ - Hydrographic Pesrmernair iy 7.5 - . :
.‘Bathyme € vevessesssnns eeine 11.9 = .
Geophysical cissssassnns . 47.2 - ‘ . '
~ TOTAL ’ L o 304.8 100 -
SQURCE.. Office of Management and Budget Report of the Federal Mapping Task‘ -

Force on Mapping, Charting, Geodesy and Surveying, July 1973 L0 1

- [«
. : " R N T

. A number bf other breakdowns are aiso provided by OMB. Table 9. 18+ -. \\\
. shows expenditures for selected technical activities.. The two largest expendi-- v ;

ture were for cartography and for photogrametric processing, which accounted

-

R ar L e o
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Table 9.19}DATA ACQUISITION AND DATA PROCESSING,

e . _
v . : . e . '

F

" for 12.1 percent and 5.8 percent respectively of the $304 8 million total for
mapping, charting, and geodesy. Printing and distribution of some 50 million

copies of products accounted for almost $14 million (4.5 percent)

..

Table 9.18 FEDERAL EXPENDITURES FOR SELECTED MAPPING, CHARTING
AND GEODESY TECHNICAL SERVICES: 1972 .

. (Millions of dollars)

: _ — . . —
‘ ‘ e - 'No. of Agencies s b,
. Serxice : Having Service o !f:xpenditures A
: . ‘ : a ' 5 . -
Aerial Photography ........ eeacees Unspecified o $ 6.5 ¢ .o
Photogrametric:Processing ........ 14 i " 18.0. F.
~ Cartography cemecsecsesccsciesiie. . 18 S 1 S R
PriOting ..uleeeeeeeieieeeeennnn. . . 18 -. - 9.5 ¥
- Distribution .....ccc000aen cesesee . B 4,30
. ."Data & Information Systems ..... oo, - 197 _ 9.6
L Total s.iieiiieen... Cereieeaveenee TR . 81 &
T o, P > - . . ' $ 45 5\

SOURCE. Office of Management and Budget, Report of the Federal Mapping\ksk

s

»Force on Mapping, Charting, Geodesy and Surveling, July 1973.

L’N .

v ot -

‘\' Some examples of the relationship between data acquisition and data

processing (reduction & analysis). are provided in Table 9.19 for three selected

océan data survey activities. Quite understandably, the acquisition costs, -’

'_58 percent to 87 percent. ST "

. . 3 '
- - -
——

'( SELECTED -OCEAN DATA

-

which Include ships apd equipment, account for the 1argest proportions, from

. . T (Thousands of dollars)

: ) . T o Data’ Acguisition : o

ce R ‘ N .- . ', Percent Data ‘
fae AP T LT e ‘ “of Processing, . »
S Activity Expenditur®  poral - Reduction Total
: " Pfatform Related Surveying R T o R
ACLIVALY weveruvencnncnnens L. $60.1 ° -58 $43.8 $103.9

Marine Geophysical/Geological . T e :
. Surveys and Mapping . ....... 66.9 78 ’ 18.8"- t 85.7
Hydrographi-c ,Surueys';'....;.... 18.0 . . 87 - 2 8 ” 2,0 8

SOURCE- Office of Management and Budget, Report of the Federal _Mapping"rask

Force on Happing, Charting, Geodesy’ and Surveying, July 1973.
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SECTION 10 S S 3
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L o . LIFE SCIENCES -

R

10,1 U. S. Departmeat of Agriculture . o .
i o . . \ -8 g i . . .
- A 1973 report (30) by a U. S. Department of Agriculture (USDA) . . oL

task force on ADP/Research in one of many references to numeric data files, =~ -
describes a situation common to a number of agencies which have exten31ve : .
staffs of researchers, but have not: yet created an organized numeric data

file function. : e : o e .
, he - .. : N ) A~
g g ' . ' )
/.. Some deep 'ro ted and sensitive feellngs have developed
S ".over the years ng’ agricultural scientists aboug the hand-
- ling and distribution of data.  In general, scientists have
-t ' - not thought of data ‘and information in terms of what is fre-
queqnitly referred to-as data and information bases-banks, etc.
.In general, they have ‘not thought of . these repositories as
' : "open'"data sources. - . . : R
4 It is of course specifically "open" data sgurces. that we are con-

cerned with in this report. "The Department of Agriculture has, in#recent

years, been attempting to identify those data files which lend themselves

~ to being or could be converted. to "open" data files.

~

Between l97l and 1974, the USDA Office of Information Systems (OIS) ]
oversaw the production of a series of data inventories. \Six volumes. were
produced each coveriéékfne or two of the agency s 10 missions, The seventh fﬁ._
_ volume, a combined subj#ct index, was never completed. No information was . '
he_sexies,_although_the T
largest Volume 6, (29) the only one examined, contains approximately 800 "fg

Ld tmrnv

entries.’ If the smaller volumes were judged to @yerage something on the order '

of‘EOO each, the total number of files inventoried, would be. in the l 500 . .
) to 2 ,000 range. However, less than 10 Percent (judged from Volume’6 alone),

are automated files, or were at the time of publication.’ Current estimates

from USDA* places the number of aypomated "open" data bases at 41, of which-

"10-1 S" are hibliographic. . “

' * - oL - . : - S
» - Ronald DeClark, personal communication, 1976. . e




T

/"’ . . i . ‘L . ) . ' ’ ‘? . ' N . : .-

A memg er/ of - the King Research staff recently (March 1977) had need

of data regardi ‘the poultry industry Tpe aforementioned volume was in our .

library as a: result of research for this report. ”It listed 5 files which

v appeared from the descriptions (see example of entries in Figure 10.1) to be -

f lished re /19 "-although .

. dycéd, |
B compileé(Selected Fosd andgﬁgriculture Data Bases in thewD.§.A, (6 ) which

possible s /rces of data.; In spite of the fact that' all 5 were listed as "pub-'

files, we were unable- to locate anyone in
the C jl .ity/Economics Division or anywhere else in the Economics Research
Service o Statis al Reporting Sefvice who was aware of thekavailability of
any of t ese/ a. . ' ' ‘ '

S L. ° . = o L

’ . . - "

other USDA. data base listing appeared IA 1973, Caponio and Bracken

aq
containéd 53 entnies, including both."citation data" bases. and "information

During the e period of time that the Data Inventory was being pro—.7Qn
sam ‘

" data" bakes and*those that were combinations. ‘The varieties of entries of data“ "

bases ranged across ChIN (Cataloging—Indexing) in the National Agricultural

Library, Pacific Scientific Information Center (a "clearinghouse"), the Environ-

mental Data 'Service and NODC (NOAA) World Wide Directory of Forest Tree Geneti—
s (names of- people) and about. 35 that could clearly be expected to be nu-
medic’ data files such as the Census of Agriculture Entomology Research Chemical

- File, Herbarium Data Base. o . , ;~

L}

‘The OIS is currently compiling a new directory which is expected to

be publighed in early 1977. Although this directory will. include manual.files E

as did the previous one, it will also include, for automated files, information
“on file sizes. There appears to be within tie USDA, as in ERDA a strong feel-
‘ing that within the agency there are a large number of data bases which' could
be’ enjoying wider distribution and utilization, even within the agency itself
thus reducing duplication of effort._ : ‘.
The task force Teport (30) presents measures of the size "Research
ADP" activities within USDA. from.l970 to 1973. . The report, however, does not
;define research ADP, and therg—{s no indication of the extent to which numeric.
data activities are includedJFjihese data aridghown in Table 10.1 )

. s . . .
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i Table 10 1 EESEARCH AUTOMATIC DATA PROCESSING:: ESTIMATE OF COSTS, . °
'NUMBER OF COMPUTERS AND PERSONNEL IN USDA 1970-73

i..
St o LT = Year ~ - O : % increase 3
SRR L Item 1970 1971 1972 -~ 1973 . 1970-73 o
' Number' of Gomputérs .as....... . 17 - 22 . 28 32 88 SRR
Number of Personnel ....c..... 260 322 . 34 363 .. T . 40
. Capital Equipment Investment . Y A 1.1 1.0 - - 43 f
Salaries ....c.ccceeeuees ceeewe 1.8 2.4 - 3.7 - 4.1 ; 128 - . .
-Other In-house Expenses ...... 1.5 2.0 1.7 2.5 T 67 L.
. CONLYACLOY «ve'ievsonannns ceees 1.2 2.1 71 S e -8'- S
Net Obligations ...{....i...f. 5.2 6.9 7.2 . 8.7 67 °

than actual expenditufes since many. costs related to ADP are not specifically -
: identified in agency dpudgets. . - : : e o
\\

SOURCE" United States Department of Agriculture, USDA Researchers Needs
N for Data Processing, 1973.. : v ;

. ! . . R '
NOTE: Costs in milltgnsfof dollars. - These éstimates are probably lower

;210.2 ' "Botanical Data- j~ T B , ,,'_l:"-a, PRt

: A brief review of botanical data banks was provided by T.S: Crovello*
at the Fifth International CODATA Conference (26 ). The following outline is

extracted fr that paper. Numbers in parentheses state ‘the numbers of records SR ot

Vin some of the files. Crovello states that the strongest computer botanical '
] data base creafion effort has been in ecology and taxonomy.

.\ ‘ ) o . ; u'
Living Plants '

World Plant Germ Plasm Record Center: Washington State U. -~
" Plant Records Center - ' L
Daffodil Data Bank

Wild Oat Gene Pool : )
American Type Culture. CollectionA : ' o
Flora Cruz Project )

 EXIS ("the largest") o e -

-~ . . -t

Chairman, International Régister of Computer ProJects in Systematics
(Taxonomy) ‘ . o A

r
-~

il , A - o
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¢ -B. Preserved Botanical Spe imen Data Banks
ol T e Notre Dame (65,
S LT e _RAgIc :

Data Banks of Laboratory Information

_rabid;pdis

of Field Observations

s . Jjas they ‘couldn't resolve problems.) . $30-35 million
- ;/2// /// was spent to support 5 integrated research programs
E. |

Non-Botanical Data- Banks of Interest to _Botanists
’q o N . @ NCC - National Climatic Center :"
',/// ' e LARS - Laboratory for Application of Remote Sensing
. (Purdue), -crop ‘production; plane or satellite spec-
P 7_:' trum reflection, T ‘
. ’ ’“ ?_ ‘_ . .v. . Y _' ) (\’_.— .- . v - . -‘ ] -
10.3 jv Medical Data-Systems R e : FE

_ . . . . - (W
. . N
L :

We placed little emphas1s on medical data systems as such largely
because such a large proportion are not rTesearch oriented, but rather oriented
to rechd-keeping, patient management “and health ‘cate delivery.h In general
these are included under Federal Statistical Programs (Section 11.1). However

. any consideration of numerical and/or computerized data systems should certainly

- of "research" data files.l- . '

~r

. The National Cancer Institute s Surveillance Epidemology, and End
_Results (NCI/SEER) data base currently contains information on about 130, OOO

reported caSes of cancer* New cases are .added to the file at the rate

These costg inc

N . -

p - — o ,
Mr. Geller, NCI,'personal'communication, December-l976;

I S S -95- . X

M “

recognize the existence.of medical systems They relate, ‘at least indirectly
" .and sometimes directly to research in: the ‘areas of - epidemiology, environmental

' health disease entities ‘and b331c biology.. At least three numeric data ac--'

of abouﬁ/65 OOO per year.. Data are acquired through 11 local contractors and
added 40 SEER f;ies once a year. Contractor costs are currenrly $6 2 million.
d

e some activities other than ~data acquisition and analys1s '

BiomeSfof'U;S,f projects’ failed to esuablish data banks

\

l,.

tivities of the National Institutes of Health are presented below as examples~ .
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(e g.,vtraining) but do not include NCI s cost of maintaining the data base
Plans for the future include published output following the 1975 upiate and

the development of’ user tapes.
?. . .

&

The Laboratory Animal Data Base is in'an earlier stage of develop-
v ment.' Thé progect is funded by several different DHEW offices. and administered 17'
by the National Library of Medicine The file is scheduled to be on-line for _'?l‘ ';
a group of test users by mid-1977. It will be available to~the public on a '\\\\\‘f\
'.: fee-for—sefvice (su:Zidized) oasis from Batelle Columbus Laboratores at a late:-3 'i:_f'
date.* The file currentlY ogptains baseline data for 36 000 individual con- "n e !
trol animals.‘ Thirteen strains of animals are currently covered and the.file

, will expand to lOO strains. lThe present 3-year contract is funded at. Sl 4
‘million.

. y
Coa ) . BN 1

- ~NCI's Drug Research and Development numeric data activities include
a pair of related data bases referred to as the Biological Information System

e the Chemical Information System. The biolegic data base con51sts of l6 .
1‘ ’ reels of tape containing data from 4 million experiments.' The Chemical : ;i

- Information System, overing compounds tested f“r anti-cancer act1vity, con—

] . . . . . . o
B . - R
\

tains 230*mega-bytes** in a random-access file .The file currently includes
290,000 compounds and is expanding to. include 15 000 iew compounds per year.
' System operation is contracted.to Chemical Abstracts Serv1ce (CAS) and has
the CAS Chemical Compound Registry imbedded in it Additional contractqrs_aref;
involved in analyses and testing of a s le ‘of the compounds Because about" e
half of'the compounds contained in theszgie are provided by 1ndustry and are
) highly confidential the\f;le may be used only by NCI and its contractors. Non--
'confidential data appear in published reports. Costs for the’ Chemical Information

System (primarily file maintenance by CAS) were ---roximately $450,000.1n_FY 1976.
éy . S : : o

-~

Dr. Edward Greenstein, NCI Biomedical Information Section, personal
communication,—December 1976.

Sidney Richman, NCI, personal communication, Dedember 1976
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,, J o .'_.‘socm»;. 'scfENcEs S e

The social Sciences' are currently experiencing substanﬁial re--_;i
'cognition as data~dependent and data-rich fields Until the current decade,
data issues in the social seiences (demography excepted perhaps) have been- -"
'_4 o largely avoided by national and international organizations active in the co—
o ordination of numeric data._ Social scientce data was really not considered -
either because it was not "science . frequently nonsquantitative, or simply '

. that its: boundaries were more difficult to define._ The non-science assumptioni
I (compared to. data in physics and chemistry foriexample), may have derived from °
; ;-the feeling that a Iarge quantity of social science data was not generated by
'research experiments. Rather it resulted from tallys of numbers of events or
"things in the real world (numbers of financial transactions, or- numbers of -
' people for instance) A great deal of numeric data was collected by‘governments
'for the purpose of legislative and programmatic dqfision—making.: Additional
amounts. of ~ data were (and are) c7{Iebted.by industry also for management decis—
F'ion—making. Whatever the reason for th %ecision to collect such data, the
i_fact remains that they are: available for scientific analysis._s~

,,a

&

’

The combining of social science data with hard science data, as'in
'v(human) life and environmental sciences . has helped to contribute to the current 1?_
t, a awareness that social science data must be considered important segments of
‘ _scientific and technical data. ‘As the social sciences continue to generate o

more ‘and more data from experimental rather than emperical observations,  this -

» View is reinforced S B '\. - | : ‘_ S
. R 'v'-_.a . - ' ) . - L ’ '
W S C:his section discusses two aspects of social science data, the principal
s statistica programs of the U.S. Government ‘and a directory of social science o
data bases. ' f' , S = T "
llfl_’ -Federal Statistical Programs .
L The most prominent data collections in the social and behavioral ..

'sciences are . perhaps in areas of demography anH'economics. -Certainly'a large

~
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.t*:numbsrlof'Qoveinmentalxdata af:t:'i\i:[ties.a1'e'\.i;\1<z‘i._:'_i'les:e‘*‘a'.l.-"e.jas..~ : . ‘j Ly .
Ve : ik : : . . oo .
A One of the problems in defining boundaries to Scientific and
. Technical Information (STI) ‘is that in recent. years ‘concurrent with the
' greater inclusion of the social sciences in the definition of sciences, |
',STI has changed from’ "1nformation generated by sc1entists to "information PR
.rused by scientists . Many types of stat1stical.information programs fall:
_fwith in the latter scope, especially in two broad areas. One area covers

: business and finanoial data, the: other Federal public—use statistical data»

s

rograms The two sometimes overlap. This section presents highlights of
| the Federal statistical programs o R o ’ L
| The temm, public pse" (a term used primarily within the Dnited

"étates) applies to. oertain types of . automated files, usually produced by

governments ‘and containing data which %re legislatively accessible to the
. general public. In order . to qualify as public use* data, a data file (file -
geries, or set of data files) has usually undergone at least two transforma—
tions. First, all*personal (and sometimes organizational) identifiers have
_been removed. This process frequently requires aggregation to the level

where. no single ‘cell contains a number smaler than (usually) five.: This

.'<procedure is followed before Federal data 1 published in any form. 'In‘”

addition, to create',

*+ tation-and structuri of a "file so that a variety of ‘access programs. can be

' written. _These -progr may Oor may not be*part of the package which is sub-

'f,f sequently made available to the public. The complexlties and expense of this

:latfer effort are. extreme and often.prohibit ‘the presentation of file cop1es
to the public, although files may continue to be used 1nternally and summaries
- published. T T

“The subject fields included in public use: data fall largely W1th1n the
'vdisciplines of social sciengas and o a lesser (but growing) extent, environ-—
‘mental sciencesj These data are all Yproducts of govennment data collection '
efforts._ They are. characteristically associated with various censes, economic

- transactions or-env1ronmental phenomena. Associated with the public use tag
are’ the file des1gns, programs and other supporting documentation which enable

19

ic use’ files from agency files requires the docimen— . - .



the data files tb‘be‘utilized by the general: public. A number of organizational
,fstructures have evolved both within the governmental sector and within- the pri-
‘vate and~university sectors, to deal with the, utilization of public—use files.

. The non-governmental organizations may provide access. to both public files and - -

k commercially produced files.-

T

.. 1‘1.‘1.1 " - Levels of Effort for Public"Use Reports

SN T S - , . , . _
. S fj o | In early 1975 ‘the Office of Management and Budget (OMB) generated
a "List of the 100 Active Public-Use Reports Having ‘the Largest ManrHour ' '
vrBurden (91), sometimes refered to as "the hundred most burdonsome .reports'. . E
_ The list actually includes 201 programs (which generate reports) It con- |
\ . tains two separate lists of "lOO", ©one for repetitive data collection pro-
grams (lOl entries) and one for one-time programs According ‘to Oﬁb s the”_"_ﬂw
V‘report-producing programs covered on this list account for 60 percent of the
. total ‘Federal data colléction effort. s '

- . . PR -
. o -

Included in the lists are repetitive programs requiring 250 000 .,
~‘or more ‘man-hours. annually, -and single-time programs using more than 7, SOO
The repetitive progfhms total over 79 miIlion annual-man-hours. The s1ngle—
time. programs as a group add just over 8 million annual man—hours yielding
f'a grand total.of 87 million man-hours per year as of FY 1975. " Only szx of
. the single-time programs require 250 000 or more annual man—hours each and 4’

-

f together account for 5 million~man-hours._' ;

Number of programs by agency is shown in Table ll 1. | The agencies e
hav1ng the largest number of programs are Department of Health Education and' .
. .Welfare with 31 percent,'and. the Departments of Labor and Commerce with ll
'-percent each.‘ Considering only the larger programs (250, 000 or more man—hours .
o »annually) DHEW still holds the- lead‘;ith about one third, DOL accounts for i
‘ . 15 percent and - the Department of Agriculture has responsibility for 10 percent:>
Commerce has dropped to 4 percent.' As these larger 107 projects while re- v

presenting only 53 percent of the ‘total number of programs, ‘account for over 95
~

-

“

Joseph Duncan, OMB, personal compunication. RN
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Table 111 'LARGE FEDERAL PUBIE 158 PROGRAS Y AGENCY swy L »
- ANDCLASSOFPROGRAM s o

L L
SRRCE \ Total e Crvil s ML
S Program Size o USDA .DOCV DOD DEEW , HUD. Serviee ML DO .ury V.A Other”
Total vevrviveries 201 100 ®on 5 R Y 6 N B35 5
'Pereent....'..... 10, o N k3 un6 r o6 no
D000 vy 9 47 LR B TR A R A R T R TR
R 2 T CRREE Y D I A RS R T AR TR S T
U000 a7 W3 4 6 7T Wy 1
Percent ..., e 10 -0 b o6, bl 7 & 8T
. Programclassfor | |
© | progtans Lo o | . B R
S >250000js 0w S o
LA Applrcatlons /A S O I [ AN Ty
83 ProgramEval-j R ST e | o ‘ i
Looccwtesale M8 1 w21 103 12 7 i
& Statfsteal o o T T |
Coosurvey e 11100 ok 1
- D Other Mamage- . . . 0 O
o mmbee. ROIL 3 g p
"B, Record Keeping, . 3 - 3 .. 1 2.,
cRoOther s 35 T L1 1,
¢ et subtotal R ;ﬁ;f. - L Y
o BB B T AT S 25T S T SRS NN SOV I S SRR
SRt i, - O TS e R T RS | T SR Y A |

lBy number of ~man-hours expended annually

2Includes Departments of Justice,- State and Interior EPA GSA NASA 555, NSF SAODAP ACTION FRB and US m
‘International Trade Conmission ' . !

Y ' SOURCE: Office of Management and Budget "List of 100 Active d’ublic-Use Reports Having the Largest Man-Hour
" Burden SN L R t

" L
.
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g perdent of the lahor involved the/remainder of this discussion addresses

~

-
{
I
i

these programs only.. Classes of programs are also shown in Table 11.1. Of
all programs which require 250, 000 or more man—hours annually, approximately
one—third process data from applications (for example, applications *for -
Medicaid or welfare benefits) or produce only record-keeping reports. These

' classes appear least likely to rela£e directly to STI. If these two classes

are eliminated from oonsideration, the total number of programs is reduced to -

‘72{ ‘In additional total man-hours are reduced by roughly half to 49 percent. -

The number of man-hours spent on the’ smaller subset of programs ‘is now onlz ‘
41 million annually. S : .." . . v°.

-In Table 11.2 man-hours for these 72 programs are distributed by .

agency. Mean level of. effort per project is also shown by agency. These . . . '

data indicate that the larger proJects 1ie within HUD and Commerce.'

T Tﬁe number of respondents per program is a less’ meaningful measure
because respondents" may be 1ndiv1dua1s, corporations, states, etc. There
was. an extremely broad range in man-hours per respondent among individual
programs, from less than one tenth of an. hour per respondent to over lO 000

hours per respondent' The latter. was a one time study in which respondents were

: stateS' it is assumed that both the/questionnaire and the analysis were lengthy

--and detailed. ‘However, means by class of program (in Table 11.3) indicate sur-
prisingly little, variation (except for Class F, "Other") and ranged from.l9

to 3l minutes per respondent.

-

- -101-
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R Table 11 2 SELECTED FEDERAL PUBLIC USE PROGRAMS oS
LT BT AGENCY: 1975 o L0 et

- . LS,
N , A
s 5 - C. A . [] . -
: . it
. . - Ld < IN
. B ’ - N - . -
-
-, T - = T - P :
; - .
-~ cp . L ot
‘. _‘, - - . -
. 3 - Y o Ty

ST e o s e gMean " -
et - A . Man—Hours BRI Projects. - Man-Hours - Man-Hour .
R : ST Total Ty . ‘ _ per Index -
égenry ‘ (000) . z ’ Lo Pro ram” - (72)

\L‘?'_“'USDA ieeieenee 46,7200 -’__11 e 118

|=
°

=
o
= foe

Z DOC eneweennes 4y 791 Co12 - 1,198 % R
DOD ceeieenenn . 425 - I . 425 do

" DHEW veevennoan 12,038 29°
w HUD eieeneccees 4,640 - 11
Civil Service . 1,065 -
. DOL ,.;..3..... 6,807. *
DTO ceeeeceeess 1,799
" Treasury ...... = 630
VA',",.....' ..... - 1,816
Justice ........ 885
SSS veceansese. . 583
GSA .ccieeneann 420
"EPA seiicecmenn. 252
NASA ...... cede 258
ACTION .cceuen 25Q,

Total .ew..ce.. 41,3790 . 49 72
Appllcation & - Cat, T -

Record—keeping ' - ' . B
Programs ceee 375 7&6 .51 35 0 33 _l 078

. 669
1,547_ ;
532 . .
524
3000 .
363 .
442
292" -
) 420. .
.. 252 .
. 258 .
7, 250 - -

575

S
N W oo &
N

-
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Totals for ’ : o . _ o : :
.-Largest B o S T o
Programs ceo. B4, 386 100 107 1000 789 1.3

Fohr classes only: Prograé'evéluﬁtibns,ﬂstatistical surveys, other maﬁager"
{ . ment and other '

. SOURCE: Office of Management,. .and Budget "Llst of 100'Acff5e Public—Use Re-
. ports: Having the Largest Man-Hour Burdgn.' 1975
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Table 11 3 MANHouﬁs EXPENDED BY-GRASS, 107 LARGEST

. : - : L FEDERAL PROGRKMS . 1975
. U o ~ (all agencies) e e B
- Mean
- Man-hrs. _ PO
) - - Annual- -, per Man-hrs.
?t, Sl o Man—hrs. - No..of . Program ~ :. per °-
Program Class' ' ‘ (000) . Progtams - {000) Respondent _
. A, Applications esssssees 39,509 32 Lo 1,235 . 41 T
‘B. Program Evaluations ..\_22 714 46 516 - L .40
C. Statistical’ Surveys .. 7, 787 T & ~..708 W45
D. Other Management ..,..- ,4,&87‘. 12 S0 407 L .32
~ E. -‘Record Keeping ....... 3,498 - .37 " . 1,166 © ot W51
. F. Other tvlceceveenesees - 5,991 5, S -1,198 - : .92
D TOtal .cecececeienceceneess 84,386 .- 107 . 789 . .40
. Largest program Z......... 5,100 - .- 5,100 10,700.00
'Smallest Program ......... 250 = 'f ‘ 250 L 09

SOﬁﬁCEﬁ" Office of Management and Buﬁget., of 100 Active Public-Use
_ Reports Having the Largest Man—Hour Burden.“ 1975.
: Y, :

. 4
11.1.2 0b11§5c16ns for Principal-Statistical ngg;gps-; s
X T IR

~ . .
- ..

R Federal obligations for principal statistical pregrams réveal that T

3

»

~ the top four agencies in\total mgg‘_ urs (calculated for 107 proJects) were
"also the top four in terms of obl ':i’éns in : l97:7., but.&nly three ;were 'in the.
top four in 1975 Two other appare ; discrepancies appear - both EPA and the
Department of Justice have -much lArger obligatiohs for statistical programs in_
l975, than their position on the "100 -most burdensome" list would seem to in-
dicate.. Table ll 4 displaYS annual obligations for l972 1975 and l977 -in '

millions of . dollars £3r. all ageﬁcies with annual obligations of $lO million or
TR more estimated for l977.; - IR o

»

i

: ’ . - o .
R . . t

R P e N
o

e . . The ‘&J.stinction between current'
. sistent with those used for the 1evel of effo: t data presented in Section 11, l 1,
If any comparison exists it is ‘that "repetitive programs in Section 11.1.1 above

»

" are not the periodic" programs here.
~

. -103- .e. ’ ' '. v.‘ '




”-'IOT-—

DD %20 - 2620 B2, - B2 Bk - Wk B

' Analysis Budget of the 1.8, Government \ij;?ary 1973, and Jamiary 1976, . ™

. .1 " . ..v"
L ' V7 . ’
A | | ' 'z' )
~N Table 14 OBLIGATIONS FOR PRIVCIPAD STATISTICAL PROGRAHS T |
o 'SELECTED AGENCIES: 1972, 1975, 1977
6. (tllons of dollare)
R | , . 1977 Increase
1972 SR ) R __ (estimate)  ~ in ‘total

Ageﬁcy' Current Periodic Total  Curremt "Periodfc Total . Current Periodie Total 1972-1977

mc *oeonu 360[‘ : 2801 ‘. 6405 ' 58.7(13"""5 22.7 ‘ 8104 67-7 ’ 4704 115.1 . 78 .
DY e TRS -4 RS 182 4 - 1082 4ame - L6 o8 -

DL e 565 42 87 03T 0 T3 g3 120 1035 M

BD vovivien 24 = 24 88 - 88 w3 - \‘ 3
Treasyry ... 10,7 .- 7 107 156 - 156 158 - Y158 48
Mo 60 - 60 162 - y 162 185 - 18,5 008
Justice,.sn B2 - 82 460 - 6.0 388 . - 8.0 363
D'OT...‘..-..., 200 - .« L0 .- T 931 - 2.1 20
BPAvonsens 1.2 .- 102 %0 - 80w - 2.4 2% -,
FEArvovonts o - B 1 R = B (| NN | S, £
Sib Total 2421 U2 k4 41000 297 4397 48k3 L TR 9. . 9%
el e %6 - 06 W1 - 81 9 - _,19.9 S

. [y ‘ '-,' C . / /‘ . . ‘o -
Other - | . SRR R A

agecdes. BLT B3 B0 ABL BT L6502 ,_54.6 I X IN

The five major statis a1 services of the Federal Government are ﬁi/sln thése four agencies. \They are; the .
Bureau of the-Gensus ( Statistical Reporting Services (USDA), The Hational Center for. Educational Ststis-
tics (DHEW), The Jntional Center for Health Statistics (DHEW) The Bureau of Labor Statistics (D ‘

SOURCE:  Office of Management and Budget, "Principal Pederal  Stetistical Progréms” reprints fron Specia

]




<_' Another breakdown is provided by OMB (93 94) ih which statistical

tions by subject areas are shown. Economic statistics account for over
50 percent for the three years shown in.Table ll 5. Although the remainder
were called Social and Demographic statistics in 1972, the emergence of Energy
statistics as a separate category in 1975 and the inclusion of anironmental
statistics within other social sciences raises some questions as to-whether
there is an evolving third category of Env1ronment/Energy/0ther non—social

L .' Sciences. - However, thié\category has not yet made dramatic gains in terms of

"the percent of total dollar obligations. . : _ -

. . Between l972 (actual) ‘and l975 (estimated) obligations for all
principal current Federal statistical programs will have increased by 100
percent. The largest increases were in the areas of Criminal Justice (363 per-
3cent), Price Statistics (117 percent) Construction and Housing (165 percent),
" Natiomal- Inc;mefﬂccounts (148 percent) and Population (131 percent). In 1972,
_tota bligations amounted to 284 million, expected to increase by 97 percent -

S dp 1977 to $559 million.

L. .
) . -
.

" Other Social Science Data Sources

P

In l973 Vivian S. Sessions* compiled a timely Directory of Data Bases -

 in the Social & Behav1oral Sciences (llO) Sessions s0ught to include in -this

directory both U.S. ‘and foreign sources which maintained mainly non—bibliographic

-machine-readable data bases. In the preface to this volume, Mira Rees. states: «

/ . . P
' There are some interinstitutional archives—noteab the Inter-
~-  University Consortium for Political Research at the University of
A% . Michigan and the National Opinion Research Center at the University
of Chicago, and, in Britain, the Social Science Résearch Council’s
-Data’ Archive at the,University of Essex to add a European. example,
--~however,: these archives by no means exhaust either the need: for or
the supply of collectable data that is required for todays researchl. b
in the academic,community. - -

¥ "

‘ Forme:li\:;7ector for the Center for Advancement of Library Information o
Science of the City University of New York - 3 , i

- l«
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- , Table 11. s OBLIGATIONS FOR PRINCIPAL cunxm smxsncu. pnocm:s |
C R 1 BROAD-SUBJECT AREAS: 1972, 1975 1977

CMillions of dollars)

L 4 L : oo o Ty :

’ r !

) 1977 estimate - Increase -

.Z ---.$ Y e = 1

0 15 . 832 16 4
% %0 5 ur
200 W04 o2 9
b 196 & 165

S FERREN 1972 L. 1975
| Subject Area : i - -
Labor . ........;;..‘.2.;.... 57,
Prices & Price Indices ..... 1I
Production & Distribution 51.1 ,
Construction & Housing ..... 7.4 . '3 %15,
National Income & Buslness - " | |

Lo 148
. 85
108
SRRRY X 3 B
T 39, -
363""

9
56

u:oo'_

 Subtotal Economic .vvvese 1509 . -6
Mealth ovevevrniniivnennnns 853 1
Population’, PV PRI )
Bducation vvvevueiirenennans . 15,
Crime uuvreinns veaees 8,

1

1

;a4 sLoLam9

-~
L=\
W
—
(o «

Y -
Py
-»
~No
o0

Social Security & Welfare . 11,
ERVITOMMERE +vvvrveraennsens Y
- Subtotal Demographic § R T
©80c1al siiieinndiiiiedenn, 180.8 40 195.4 - 46 207.7
Energy cresreereenenianiinst - 143 . 3 1.6
" Total” LY 0 00 ._428.1" 100 5042

"0 "

s

00 .10

ﬂ4 n.a

g
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'i The Social Science...Data Archive referred to may be well known as
the social science data archive- to social scientists.'-However,_additional
social science (data) archives are listed in the Directory and interJect some

,;/ 1 confusion.' Similarly-named archives are located at the. University of Iowa,

.

L University of Michigan and Yale- University among others. -
- ‘The introduction to the directory provides the frame of reference
' 0 for inclusion and is not dissimilar ‘to the frame of reference for this. report:

: Organized collections of ...individual ®its of data constitute
";ﬁ: data files or data bases, the subject of this directory.

The major thrust of this: directory is ‘the identification of
the nonbibliographic data bases, it does, however, include.a few
. highly specialized files that refer to research reports and - similar
7documents. : : . _ .

S
=
-

Although there are,’ undoubtably, many individual collectlons
of research data in a variety of private and institutional settlngs,
it is virtually impossible to gain knowledge of. those that exist

._outside an organized center of: some type. .

In the larger archives, there are so many discrete data bases,
contributed by different investigators, . that the archival centers _
often issue a codebook 1listing the titles of the files,. and, sometimés,
such Anformation as the name of the: investigator, types of variables,
and the sizes of individual- files. Since these codebooks are .available, °
. at least, to members of archival centers, the ‘holdings of the large .
_archives- are represented in this directory as listings of data base

categories rather -than-as listings of individual file titles. .

~

With the exception of the .1970 Census, tbe federal data were not -
- pursued {for the purposes of extensive- followup]for the very reason ';‘W
that there are so many existing guides to federal statistical series.
- The volume is particularly strong in the areas of urban .and re- T
gional planning because these are areas into which the federal- government
has Pput a great deal .of experimental money.- :

b

...limiting factor Was that many.” governmental data centers re-' |
sponded that their files were confidential; and many centers- in the
" private sector responded that their files were proprietary. '

Information for the Directogz wasg obtained by mail out questiounaire _
 and information|in the Qirectogy is given as sta;ed by the respondents w1th {t"’

w e Al

% ) . . T ‘_' o



' occasional comments by the editor._ Information includes but is not limited
to;. title of insti tion, center, file, subJect field an time frame of data,
-iista source; stori;f media, hardware, software, output media and products, and
access Not all information is provided for all files, No information’is

_given for file size other than .time frame of data. o

‘ Distinction betWeen institution, center and file are provided in
Figure 11.1.~ _" : o : ,ﬂ:, ] o SRR R R - //

. . . . .
> :

Table 11.6 presents _our: count, for U.S. and foreign locat;ons of the
_number of centers institutions, and files which ‘the directory covers. Num—
. erqus. institutions, especially in the U.S., listed more than one data. center
- »;as -a- source of social and behavioral science data bases. Numerous centers -

both in the U. S. and abroad maintained more than one file.

. -"" o, . .-

" Table 11.6 NUMBER OF INSTITUTIONS CENTERS & FILES COVERED IN THE -
DIRECTORY_OF DATA nasns IN THE SOCTAL & BEHAVIORAL §QIENQ§ : 1973

SON,

S . 'U.S. -’ - _ Foreign S
Designation . . Total NG. . - % . No. % '
Institutions ........ Veeeen. 4S5 3270 72 128 © 28
- Centers .......... veeseient 685 547 80 - 138 20 7
" Files (estimate) ereseeees 1,220 ~976 - . 80 246 . 20 . )

S

\.'
\SOURCE; Sessions, V1v1an, Directory of Data Bases in the Social and Behavioral
. Sciences, 1973. . . ,

Approximately 72 percent of the institutions covered in this d1rectory
are in the U. S., wh1le 80 percent of the centers ‘and of the f11es are in the U. S
It was not possible from the 1nformat1on prov1ded to est1mate f11e sizes, nor to
_‘determine in what proport1on of cases d1fferent centers or institutions were pro—.
viding serv1ces based upon the same or similar data bases ‘(as might be expected

to occur especially w1th 1970 Census data files).

-malgg
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.'Subject,fieids*hav;ng-ovér §O-eﬁtrieé_each'in the subieét index;';

: fin>whichv§n§'filé éould be indexed under multipie fieids) weré:

2
.

15'-International

. Community Health
Demography
Economics =

. Education . g
"Ethnic Group Studies. ™
.. and Anthropology
Geography . .-
Housing -

d Law

.- Population = . _ -
- . Psychology and Psychiatry
Public Administration
" Public Opinion
. Regional Development
...~ Social Welfare
Sociology

Studies o _
oo . Transportation

Land Use. . S
Manpower . L« Urban Development -
L4 ’ . ¥
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. . - SECTION 12 ~ .

“-"-:4:*” . SUMMARY AND CONCLUSION . " ' -~ . -
o .’,&\ N ’
- The present report on ‘numerxic data bases is indicative only. s
. A direct ‘survey of, numeric data based was not conducted as had been
’anticipated because it became apparent that such a survey, conducted with-.
"in the resources allocated would not provide data which could be aggregated

lyzed statistically_- The most striking feature of the results of the .

3 study reported. on is’ the intractability of the information which has been

ipublished or Which was provided by informants. _

RN B o . : : P : -“/l o

3 The available measures which in some way reflect the-magnitude of
numeric data operations include size of holdings, rate of growth of holdings,

. volume ' of services and products, number of individuals or. organizations in-

_ volved, and’ costs. The values of any ‘of these measures could’ only rarely be.

"intercompared among distinct operations because of differences in units of
measure and’ frames of. reference. .Even within the same operation 1t was 4

"generally possible to obtain either no total. magnitudes- at a1l or only pro .

‘Tforma totals. S

Groupings of operations which ‘were used in various published reports

, differ among themselves, even within different editions\of a.single series of -

- reports It 1s often not clear how much of an operation is properly described

. as the numeric data activity, whether it is a field-based operation with a
--mission of collecting numeric data or a service function which 1ncludes numeric
data management or procesking as one service aspect among several. .In addition
1

. the- service function relating to numeric data may be well hidden if it only °

provides services to staff members. , R : o

) V Outright contradictions occur’ between supposedly reliable distinct o
sOurces; Personal communications from individuals involved in particular opera-
tions sometimes disagree with published Statements, and different publicatfons
disagree with each other. It can be frustrating indeed” to identify a wide dis—
-crepancy between the information contained in documents published at about the
same time by the: same organization and then to receive in explanation, "Well,

(3

T g ess they were written by different people S - .

ts

+110-
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even to identify which Jknown information activities comprise or consist
.of numeric data activities.' Bxisting descriptions are ambiguous;on this

. e N
- o S

Tbe numeric data bases and operations mentioned in this report

_ certainly do not include all such resources, nor even almost all nor all =
'significant ones. -There are undoubt;dly additional large data bases and very Lo
'_imgortant smaller ones, not to mention numerous others of comparatively . o

limited use. It is quickly evident that secondary sources do not suffice

>

point. . ' S N ; .
Entries from both the directories of so-called data bases as well T

as,more comprehensive directories of information resources are. more ,V"z?

"'frequently than not unspecific aBout the existence and availability of numeric

and or other factual data. "Holdings" of an organization may. specifically

vbe stated as° data, statistical and demographic dsta, maps, charts, tables,

technical data sheets, items of. unevaluated data, data compil tions graphs,
specimens, technical data, data -forms, photos, unpublished ata, tapes, cards

'graphics. "Publications - may include, data, maps, charts, technical data,

sheets, specifications, samples. Additional types ‘of publications with even
less indications of whether" numeric data is contained include those for which
publication titles are given and° technical reports, newsletters, pamphlets,

books journals, slides, microforms, circulars annual reports, annual re-

'-ports on’ data, and so forth.' Descriptions of 1 areas of interest" are even.

less illucidating.» Nor can the presence of electronic data processing equip-

= ment be assumed to indicate the handling of. numeric data.. Such equipment '

frequently may be primarily dedicated to word processing, type setting,

'accounting or other administrative purposes bibliographic or other reference

files, etc. In general "it is rare’that an accurate understanding of wh!ther

any or all of these descriptors indicate actual involvement with numeric data

~can be acquired. -Some organizations which do not provide any direct allusions
L to data in these directory entries, are found upon further investigation to be
v gx active in handling of numeric data.

CODATA's own attempt to provide a directory of numeric data activities
was published in 1969. Recent publications from CODATA and others stress the
importance of providing an updated and more complete edition of the- International

Compendum of Nnmerical Data - Projects (14 ) CODATA appears more conscious than



. . . : N ‘ . . b.
other grohp f the extent of the difficulties Qf such a project. This

awareness ] one of t:he° jcg reasons why an update has not been provided .
earlier._ When it is done, it is expect to be accomplished in stages, _
starting with the most well-defined projects.

) Even beyond all the considerable technical and coordination prob—

lems associated with’collection, evaluation; and processing and storage of ,
data are considered--and these take on seemingly insurmountable proportions- N
T two other problem areas have been‘}dentified, and “are expected to continue to
plague present and future efforts, funding (insufficiency) and marketing.
In some . sense the]atteris the more. seVere problem as tﬁere is some reason to.
anticipate that funding levels may increase as the services become more _
widely used. The. marketing of services and products of data_centers is seen='
as- particularly-inadequate = limiting use by Scientists who could benefit as

- well as impacting negatively on problems of coordination, coverage (duplication_
and gaps) and income. The review of the literature in this area. provides no
consistent . pattern, except that number of users appgars. to be small frequently
smaller than the discipline or topic should warrant.- In effect, not’ only are
there many more scientific areas which lend themselves tb ‘the accumulation of
numeric .files but there appears to be a. much wider potential audience for’.'

. existing "data files than islcurrently being,realized.
s . T ' )
v - < o AL ' ! A

} Although the area of standards and compatability of systems is one
in which CODATA is. heavily involved this is; considered to be a less severe,
o2 g._restricting, problem than. the other two. It is, however, critically inr g
portant that solutions are: arrrved at initially, rather than—recbgniZing their

v

importance after the fact R
RS

These major problems and potential'solutions'can be summarized as

follows: E T o _; . J,fbﬁ,-;gs
: T“ Funding Levels:- - . ~ solutior; increased‘marketiﬁg"""
Marketing: - - solution; advanced techniques in publicizing

services, educatign_in_use_of data serVices, V
o dir=ctories’
N nStandards and compatabilitj LT .
of systems: : iption. greater concern for international
’ - - and intranational coordination prior to as
well as during data base creation

-
)




the immediate and continuing effect /is inaccessibility to, users and poten—,
tial users (further exacurbating the fuhding problem) From the potential -

.
+

To the degree to which these problems have not been resolved

v

user s side, ‘the difficulties can be, stated as:

g

4

RS

-
°

1ack of awareness _ . o
restrictive cost (usually a minor impediment) ',' St

non-compatability of data from various sources

‘use ‘restricted to certain groups of individuals ‘ -
lack.of sophistication in the use of automated data ’
- ‘7".. -
RS ATIE
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e APPEN'DIX_A»: SURVEY.PRE—TEST_’ A
_ A total of 22 centers were selected from the Kruzas, Enczlopedia (56 ),,
and sent a data collection form.» The effort Was in effect, a pilot test to
-:see if’ any useful 1nformation on file sizes and growth rates could be collect-'

ed. in- this manner. In almost all cases it was necessary to’ make an inftial
X telephone contact to determine the full (current)‘address and the individual i

'to whom the questionnaire could bexaddressed. In some cases it was found

that the ‘center we originally intended to contact was less likely to. have '
'“data files than another center withiu'the same organization. | Of the 22 »
questionnaires mailed, returns wereﬁtgpeived from 15. Three of these fifteen

(two industrial _and one arcbeologicalrsurvey) indibated that their organization
did not,have gny numerical data files. It is fel that the questionnaire
-either never ‘reached the proper office, or that the organization preferred

L]

Y

..'._not toiprovide,any :dnformation about their files.
TR 'f’7f“} o , . ) ‘ o -;.- .
The seléct n of centers to contact was hased upon,subjective
criteria and a desire to contact»thoseythat appeared, from tﬁb entries 1n the.
Kruzas directory, to be most likely to have numeric files. It was also
; desired to cover a range of scientific d1sciplines and types of organizations.
'_‘Federal, state, university, private industry, large versus small. It was a C ..
pjrer shotgunﬁapprnach with very few pellets' The range - of fields of science
(judging from the results) was not broad and included’ only physical SOClal,v

S . - ‘,\v

‘environmental. and life sciences. ‘ :Vﬁ dwer - T U
| | F) . | e o
File Sizes

-1,"'& . e

' Many respondents found thianuestion difficult to answer and con— oo
sidered the number of tapes an 1rrelevant number. One telephone 1nqu1ry e11c1ted
the following comment "You wouldn t count the number of books in'a library _
to estimate- the sdze of the library, would you°" The affirmative response did Fowen,
little to mollify him. However, the problem is understandable. Density in .' uﬁ?ﬂ:
' terms of number of bits of data per tape varies (current estimates seem to in;.“ﬁ§§5
dicate that densities riun e1ther 800 or 1, 600 bits per inch) and has increased _
over the years. Even given bpi, there is no way of knowing how much of the tape

-1s filIed bf'in.effect how many 1nches of tape contain data. Further, the data --g

e e




bits on the tape oonsist of an asso:;tment of information carrying bits (i.e.,.' -
oontrol characters, liukagea, field and record identifiers, etc.) which '
are npt pa:t of the,"data" as it. would be listed in print form.

4 '..‘_‘1"{ . . . . L . D . -
' 'S - . . . : LT NTge . .
W . ~ \-,,, .‘ . . :

L e
i L ~

; .aﬁa_hﬁ; Respondents were given an opportunity to answer the "file size

queation using some other‘measure than number of tapes. A1l other measures T

are frought with similar caveats. Seven!respondents provided some indication ";
'J'. of’ the size of their tape libraries’"_'i Two were small’ (<5 tapes) but still

’showed 100 percent increases from 1§70-l975._. Four others showed increases B

nof from approximately 250 percent"to over 4, 000 percent between 1970 and -

"l975 (the lower percenta.ges were. lncreases from l97l or 1972 thus the low,_

'..

Little additional knowledge is gained from adjusting for bpi - the 1ow e‘nd of
the percent increase range becomes almost l, 000 percent. We tend a.t this' point ~
to be reduced to agreeing w1th the oft' stated response to our question about
file .size growth rates ("very fast") “The small amount of data obtalned does

N a nothaﬂflow for much in terms of quantitative measure.' 'I'he experience does .
however, underline the importance of creating different types of data colIe tion'

‘ our of “the non—Federal organizations have had static user pop--'
ulations.’ (For purposes of this ’da.scussion ,a broad definition of user is

appli'ed in which are mcluded users ‘ofs both services and products) Two .

provided no information at-all- on users. - Only one indfcated that number of v o .

users was relative to f11e size. "In this case the only information on file -

- size.was. "10 000 time series" (on-line) 1n 1969 -growing to "sevetal million" .
“in 1975 - the same quantities were used for numbe.r\ of users. ‘Another respondent .
(academic)f indicated a doubling of the number of users from 1972 to 1975 (1 500




' ‘ulatidns have at Ieast doubled ‘for all four between 1970 and 1975

decrease from 1974 sﬁvlsqs._“'

) ,, -, _,'.

For- 6h€ ‘r Federal organization files, one sells oply hard copy
oduéis, ‘and- all.showed consiatent growth i number of user§' User pop-

4

Foreign:sales weréilimited to the Federal orggnizations and
amounted to as mucﬁlas 25 pernent only for\the World Data Centers._ Only one

_noanederal organization provided any sales data, and indicated ann\‘/

increases of over 5‘.percent in_the early 1970 s, but an almost 50 percent

S 2 H 3

‘ The exercise proved to be fruitless in tetms. of collecting useful
data. It was clearly demonstrated that such- data collection was difficult

or'inposs1ble. The smallamountof quantitative 1nformation obtained from. the-

four Federal agencies is 1ncorporated in the discussions elsewhere of these
operations. -These were: ° ?ﬁ' ) ,
Machine—Readable archives Section, National Archives .
'World Data Center A for Solar Terrestrial Physics (EDS NOAA)
' Solar Earth Data Service Division (GSDC,  EDS, -NOAA)

o Water Resources Bdvision, USGS. .
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- . . . B . v ‘- . . . . . s
ot - . MARKET FACTS, THC.& . ‘ :

¥RIZICAL DATA SYSTRYS SURVEY T e

COLLECTION FOrM. . o L 4
e . : . . ~ % . .. "
1 . . . . J. o - e .‘.-:.
u, canlzatlon RNawes - T ) K BN

Orgonization Address:_.

‘

Telephone Mumber: ( ) .

. \ o . . = A
Bame of Individusl Complating Questicnnaire:_ SN .

1a. Does your organizacion have “Nuneric Data Files”, i.e., files consisting
. of nuinly machine-readable mumeric data (aco-bibliographic, noa=

' ) ' asrrative}?

. ' .. . . ) . '..;‘...

C—"

. \ . K . N . . N S : . . . . “
. Ll e _ In vhat year d1d your.organization establish mmaric dats files? o
\ ' 2. . In erder to measura growth rates, please stace vaatever pessures you -
© ' cmm, for whichaver years you can {1965-1973), of the size of ysur data = -
files. - ) . X Ny ) - ] :

0y

R
Y

. Wunber of
3] 7 < Tapes and
| Approx. Average
) - Density

...g!éunb'er of

" ‘and Approx.
Bo. of Cards

© . fard Decks

Nunber of other:
" maps, photo
izages, ecc.

}\luu identily

1969 |

w70 | L SR
— : 1971 . o : _ .
1972 N B . ' .

cwe13 | - o i .

19?‘ . * ~
' s ), -

R " 1s this FY or CT daca? : -
. 9 - ’ oo . a . . -V’; . "] .‘ “A




. Flease list)

‘ i __}lﬂﬂltil.l etc.

7

o~

individual ruearcnerk’

Who are your~.u=u.n com.rﬂmtcrs and/or :he nain sources of your dnca’
€.2.7 NOAA, NASA. FDA, ¥T1s,
uvniversities, oil dcalcu. intcrnal excractions of dn.a !ron asry -

ive

!lmccigchmﬁdd:ofscienccﬁ:hvhichmtuu are mainly
' hvolvodaadcpcraau.a uunuo!you: hold:.ags in this ares.

- Parcent of Holdings

1.
2.
3.

R

s,

7.
8. .

‘E‘iclds o! Scienct

l’hyaiul Sd.tnus Data
Mathematics Data -~
Computer Seicnéi & !n;innc:ia. Data
Eavircumental Scimu Daca

!hgin.t:ins Da:a

‘Life Sciencss Dau '

Psychology Data
Social Sciences

Data

Other

Docs your organiza:ian hono: requu:s for your data from cutside
ucrs? : .

!u_

Bo - °(GO TO QUES. 6b)

Please state the mmher of requests ’med for as many years ag possi-

ble between 1965-1975, for U.S. vs foreizn roquasts, cud iadividusl

(coapany) versus. institution vs distribucion orzmintim

1 Recuests Filled

Rumber oE

Yupber of Reguests Filled

-

{

. | Year

Foreiga | U.S.

+lndividual
Coupan"

Institution

Discribution
Organizations*

1965
1966

1967.
1968

1969

1970 .
1971

1972

1973,
1974

1975

B

\_

.To !
Request:

_/

o e o

A distridbution o:;aniza'ioa is consieered ar organization 'ahich would make
Your daca files available to users.
Te rhéa PV ar £V rY
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} ~ 6b. ~I£ tapes, card decks, etc. are ugued intermally within your orgzanization,
C ' please state number of tax;:‘:;‘?cb. ctc. and nunber of uscrs. or number
of hours: uscd, or vhanve surcmeat you have for wiaichicver yearz you
S hav . . ' : S
\. 1 Number of | Number of Users, or Number
Year ber of Tapes |- Card Decks’ | of Hours Used or Whaotever | .
/ . ' Measureggnt you Have ' .
1967 | A . o
) 1968 ) > ) : e
= L 1570 - . N
o 1972 :
1972
-} 1973 N
.| 1974 T
Y1975
7. Pleasa state the to dollar valua of sales of servicds (use of card
decks, maps, tapes, ¢tc.), for as many years as possible between -
1965-1975 by for versus U.S. sales, ‘and by individual (company .
sales) versus institktion vs Distribution Organization Sales
$M:ofSa1uA]» " $ Amount of Sales .
| roretgn |- v.s.Y| | Individeal Institucion om|m|' S | roral |
" Yesr | © Sales Sales | or prany Sales -Sales Sales Sales |
01965 | $ 8. '$ $ $ $
41966 $ $. $ g $ $ $
1967 - | $ $ $ ' $ $ $
1968 | $ $ $ $ $ : }
1969 | $ s |.s $ $ - |
1970 $ $ $ $ $ - . $ "
1971 | § $ $ $ s $ |
N 1972 $ $ $ $ $ '8 !
1973 | '8 $ $ $ $ $
2075 | ¢ 3 : : : P
$ s . $ ' .
| _ Lz S
" . P " . .
8. - Pleasa state the total dollar value of sales of files (copies of tapes,

- card decks, etc.), for as many years as possible between 1965-1975 by
* foraign versus U.S. sales, and by individual (company sales): versus
instinwcion vs Distribucion Ozganization Sales. i

- v

$ Amount of Sales _Shoun;otsucs
.. | Foretgn | U.S.| . Individual Institution ms:: Total 7o
: S Year |' Sales | Sales | or Company Sales - Sales: | Sales Sales
t .
: 1965 | 5 - s $ $. $ ' s,
: 1 1966'[-S ' $ $ ‘ $ : $ $.
- 197 | s . |.s | s S $ /. $
. : © 1968 |S S $ : $ $ S $
1969 S $ $ ’ $ $ $
1970 | S, $ - § $ $ N $ .
"1971 | § $ - $§ $ $ \ 3
1972 | $ s 5 s, $ ' s
1973 | § $ $ $ $ $-
; 1976 | $ °$ S s $ 18 :
@ | 1975 | s $ $ $ $ "s b
. ¥ AN




.9 . Do you have publications which are s result of vour osuzcric data sysicm,
.t (Geges publinhed print om paper or microform products extracted from Jara
’ - .basa)? A catalog or index of the machize-readable files or a priutout or
* .+ - . bhard-copy of a-datg topt or card deck are to be {ncluded here; howuver,
4o pot include {ileh which are blbuographiu of Ln.r.cu:uro.

. . N . ¢
§ -

Yes . :
e ":_:o_- (GoTOQUES. 12) - _ -,
" 30. . - Please state (for whichever years you can) the type of pubnuuon (iadex,

catalog, hard-copy of data f£ile), the issusnce frequency of publicationm,
" the types and number of subsc:ibcn. suzber of copies sold. total dollar
nlu of sales. .

. ' © 7 .Be. of Sckscribers, Tetsl Ke.
R : Co . - ofCoples Aamwally
S| Queskly, ‘ Individual - Tnecitution Pistributiss Sales
ot . . :
Al | B2 | e - C N
. a-lc.hzuh;. Cm““-) 1 of Seb- ?ull # of Sub=| Total # f ot Sebe| Total ¢
L s OtC. seribers | of Copied | seribers | of Copias serihers | of
e ..
1964 - -
1967 N
l’fl -
1969
. ”n L ]
* ‘ i
wn . . .
197 ]
1973 :
~
- 13, °  the informarion you have provided will be of great sssistance in
: . i . measuring the growth of nachine-readsble numeric files over the last
decade; in addition, this informazion will provide an indicator of
the grmh that is axpcc:ed in t:hu area in future years.
‘ Ve thask you for your time in 'plc:ing this daca collection form.
12. PLEASE RETURN TEIS FORY TO: -

T . Market !ocu. Inc. ) 7 .
\ o 6110 Exscutive Boulcvud. Suite 835
Rockville, Haryhnd 20852

. - Attn:  Ms. Xatbleea McEvoy

IR

R
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~ APPENDIX B
FIGURES - e
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Title .

FEDERALLY FUNDED RESEARCH AND DEVELOPMENT B ‘
-CENTERS: 1973-75 ' ‘

INFORMATION ANALYSIS CENTERS IN THE OAK

RIDGE
NATIONAL LABORATORY' 1968
FEDERALLY SUPPORTED INFORMATION ANALYSIS

'CENTERS: 1974

. NATIONAL STANDARD REFERENCE DATA SYSTEM CENTERS ,
AND PROJECTS APRIL 1975 =

ALPHABETIC LIST OF SYSTEMS IN THE ENVIRONMENTAL
INFORMATION SYSTEM DIRECTORY: 1976 R

EXCERPTS FRGM _THE: FEDERAL' REGISTER, RULES AND -
REGULATIONS FOR- NAIIONAL OCEANIC AND AIMOSPHERIC

........

ADMINISTRATION ENVIRONMENTAL DATA : L‘l

s

1975 D{GITAL DATA EANDLING ACTIVITIES - USGS
SAMPLE ENTRIES:FROM’USDA DATA INVENTORY 1974:
EXAMPLES OF DISTINCTIONS BETWEEN INSTITUTIONS,

' CENTERS AND FILES

Et)

B-12 .
B-14 - -
B-16 |

B-17 -



vFiguxre 6.1

FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS

D

-1973-75
| ~ Name Sponsormg agency. - Organizational affitiation _
V2 - ___ Adminigtered by universities . .
Amosl.abomory Atomnc EnoryyCommiwon lowusmoUnivomlyofScimdnd
: Technology .

._Appliod PhysrcsLabomory cessvsnsien.. Department of the Navy

Johns Hopkins Univeraity . <

Applied Research Laboratory ............ Department of the Navy ‘Pennsyivania State University
' Argomo Nahonal Laboratory ............. Atomic Energy Commission  University of Chicago and Argonne
Universities Association
. Brookhavon National Laboraﬁory sa--ees.. Atomic Energy Commission  Associated Universities, Inc. »
Cambridge Electron Aooolerator s+e+:... Atomic Energy Commission  Harvard University ~ A
ConurforNovolAnarysis cestseececenans DepamnentofthoNavy ' Unworsityofﬁocheotor _ )
. CaroTololo Inter-American , \ o
: Oboorvatory ceseseeinane cesenstenciene NaﬁonalSclonooFoundaﬂon 'AssocxationofUnmmeotorRosoarchln
Astronomy, inc. -
E.0. Lawrence Borkoloy Laboratory ....... . Atomic Energy Commission University of California o .
E.O. Lawrencs Livermore Laboratory eeee .' 'Atomic Energy Commmion University of Cafifomia - :
-Mmmhboubomory Natlomleronautiosand : CaldornaalgsumnofTedmology .
. Space Administration -
KntPoakNotionaiObmamry +--++... National Science Foundation 'Asoodaﬁonownlvor:mesforaesearch
‘Lincoin, Labora ....'.... .......... .. Department of the Air Force Mamchusettslmqmtooﬁechnology St
. Los Alamos Scientific Lobomory .+ e.e... Atomic Energy Commission University of Califomia L !
Fermi Nationat Accelerator ratory .. Atomic Enorgy Commission Univorsrﬂes Roaoarch Assoc!aﬁon ne.
‘Natioral Astrongmy and | .
UL, .. P S NaﬁonalSdonoeFOundaﬂon COMUMty
.. National ContorforAtmoophorlc R . &
. RESBAMN ...uiveiiiennininninaeionees’ National SclonooFoundaﬂon Univor:lty COrporatlon forAtmospheric
' Ressarch
National Radio Astronomy Obsorvatory . National Science Foundaﬁon Associated Universities, Inc. . I
Oak.Ridge ted Unlvemtsee +---... Atomic.Energy Commission . Oak Ridge Associated Universities * o
Plasma Physics HBLOLY .............. Atomig Endrgy Commission Princeton University
Space Rndmuon Effects Labomtory ....... ‘National Aeronauticsand - College of Wililam and Mary -
Space Administration ' . S :
: Stanford Linear Aecolomtor Conﬁor ceee.. Atomic Enorny Commission - Stanford University
— i . Administered by industrial firms
Bettis Atomic Powor Laboratory ......... Atomij Energy Commission* Wesﬂnghouso Electric Corporation .
" Hanford Engineering Dovolopmont
~_Laboratory ......c.cceuun....... cosens Atomic Energy Commission “Westinghouse-Hanford . Corporation ‘
~ Knolls Atom-é Power Laboratory ......... Atomic Energy Commission  General Electric Company - .
Liquid Metal Engineering Center ......... Atomic Energy Commission  Rockwell Intermnationat Corporation
Mound Laboratory ...... ssee-seeeleiso. Atomic Energy Commission Monsanto Research Corporation *
National Reactor Tésting smtlon ++-+-.... Atomic Energy Commission  Aerojet Nuclear Corporation . - .
Oak Ridge National Laboratory ... Atomic Energy Commission  Union Carsbide Corporation .
Sandia Laboratory .............. Atomic Energy Commission  Westérn Electrit Company, Inc. -Sand;a COrp.
Savannah River l.aboratory ............. Atomic.Energy Commission  E.l. du Pont de Nemours & Co,lnc.: -
. Administered. by other nonprofit institutions
- Institute for Defense Anolysrs . *. . -.. Department of Defense . institute for Defense Analysis
Research Analysis Corporation --. Department of the Army Ressarch Analysis Corporation
. Aerospace Corporation ...... --. Department of the Air Force - Aerospace Corporation
Analytic Services, Inc. ....... .~.+. Department of the Air Force Analytic Services, Inc.
. MITRE Corporation .....ce..oviveceounn. . Department of the AirForce MITRE Corporatlon .
- RAND Corporation .................. -+« Department of the Air Force RAND Corporatien - : |
-Atomic Bomb Casualty Co'nmlssron ..... Atomic Energy Commission - -National Academy of Sciences
Bauelle Memorlal lnsbtute a

Pacilic Northwest Labo(atory ceeseeseoa.. Atomic Enetgy Gommission
Phased out 9/72 . L

. SOURCE:
Indicators o 197\4

2

(p. 201).
» 4

I3
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National- Science Board National Scie‘nce"Foundaticg, .Scieoce
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FigUIe 6.2 T ‘ - S : BRI
INFORHATION AHALYSIS CENTERS IN THE OAK RIDGE NAIIONAL LABORAIORX" lifi»——4) .
- . . L) I‘
l. -Accelerator Information Center = hardware design . -i -
2. Actinide Research Information Center - (new) properties -

.«3. Atomic and Molecular Processes Information Center - collects &

CR evaluates data *

- 4. -Biogeochemical Ecology Research. Collection - tabular probability estimates "
5. .Charged-Particle Cross ‘Section Da;a ‘Center - collects & evaluates data . -
6.  Civil Defense Research Collection multi—disciplinary

© 7. oComputer—Handling “of. Reactor Data" Safety - design of nuclear power

‘ _ plants A s ’
¥ . Criticality’ Data Center - inputs to safety _9**3 ' o
T :«Office of Saline Water Materials InformationMCenter - desalinization e

* 1. Engineering /Data Collection - reference file of (primarily (ORNL)
i, drawings (& specifications . a7
- .}1.":Information| Center -for Internal Erposure - data interpretation ‘
’412.m:Iso;opes Information Center = industrlal applications
7 13, Molten Salt Information Center’ D .
' 14, Nuclear Data Project - data compilation
- 15.' Nuclear Desalinization Center S _
-16. Nuclear Fuel Technology,Information Center: :
17.. Nuclear Safety Information Center, o
18. Photographic Reference—Collection ~ ORNL internal
_19. Radiation Shielding Information Center - s
20. Research Materials Information Center
21. -Machining .and Gauging Information Center

‘ c - R
"Collection usually means a document collectlon.,vhich D e-stage full-
fledged information center activity. .umﬂy' ' 3 C

e

SOURCE: | Kertesz, Francois. "The Information Center Concepc"
In Information Science, 1971. i T e

. . _‘

B=2



.. ‘Bonedical Studtes-Group (BKS)

. Criticality Data Center “ AEC oo
NBS. (NSRDS), NASA‘f Amer Gas Assoc Cryogenics Div. (NBS Boulder).

{ Figure 6.3 . , :
FEDERALLY SUPPORTED INFORMATION ANALYSIS CENTERS 1974

,Center . .' Spons.or(s)'

Adninistration/deet'ion L

Aerospace Safety Researchl and Data

Institute “ MsA -
AMr Pollution Technical Infornation .

- Center (PTI0). ! B
Alloy Data Center . L NBS (NSRDS)
loalyss and veluation frop - MEC
Argonne Code Center . ARC

Atonic Energy Levels Data Center -+ NBS (NSRDS)

Atonic Transition Probabilities Data = .
Cen‘ter o NBS (NSRDS)

: Bathythermograph (BT) Data . NSF, DD (ONR),,
Processing gad Analysis Facility - N0AA (NOI@'I, £t

Berkeley Particle Data Center -

NI (TIP); USFS .EPA

" Brain Infornation Service NIE (NINDS)
Bureau of Mines. Assistant Director, ‘-
- Mineral Supply .' - NI

 Bureau of Mines~Mireral Supply. ,
Alaska Field Operation Center 1.0) S
Bureau of -Mines--Mineral Supply |
Bastern Fleld Operation-Center DOL
 Bureay of Mines—-Mineral Supply. = .
* Vestern Fleld Operation Center - ‘DOI' -
Center for Experiment Design ad LT
* Data Analysis o NOAA (EDS) |
"Chenical Kinetics Infornhtion Center . NBS (NSRDS), NA
Chemical Propulsion Infornation 10D (DSA, ARMY,
‘Agency (CP1A) © NAVY, AF), NASA "
Chemical Thermodynamics Data Center NBS (NSRDS)
- Controlled Fusion Atonic Data Center AEC

. Cryogenic Data Center

~ ARC, an*n;sg'ns WP

DG, .
+ . Inst. for Materials Research (NBS)

,Lewis Research_ Center'

- Research Triangle Park :
Metallurgy Div.

Lawrence Livernore lab -
Argonne National Lab X

 “Institute for Basic Stadards -

 Tnstitute for Basie Standards

Seripps Inst. of Oceanography

" Lawrence Berkeley Lab

Ock Ridge Nat'llab =

" TCLA* School of Nedicine.

: Bnrean of Mines,;rirlington
‘Bureau of iiines; Jumeau
Bured of Mines, Pittsburg

‘Bureau of Mines, Spokane

N

Applied Physics Lab (John Ropkizs)
Institute for Materials Research < °

0ak Ridge Nat'l Lab

Unfon Carbide Corp. (ORML) =~

. i ‘ . .

" " - . et

. . . . ." .

- . - = e

i " " - § .

‘ S - LT

. . 1w

e , ;

e

P .

(Continued)
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"Pigure 673 (cont )

‘EDERALL, SPPORTD nnommron ANALYSIS qturrns 1974 ‘

\

Education ,
" ERIC Cledringhouse for Social

" Anindstration/focation

 Eaviromental Mutagen Infornation |
N Center -

ERIC Clearinghouse for Junior
Colleges = =~

 Mathematics, and oEnvironmental‘

Studies/Social Science Ed.ucation

Ty ke
) ;
. X

X : . Do

'"yr_r’(nnr'C)" o

- ARC, NCI, NIEHS.

¥IE {RRIC)
'BRIC Clearinghouse’ for Scieme, . . \

©NIE (ERIC)

. . Oak Ridge Nat 1 Lab

TOLA

N

| (Ohio State 'llniv. T

~Social, Science Educatronal
"+ Consortium, Inc. (Boulder)

Center . Spomsor(s) - Vi
Crystal Data Cemter " NBS TNswos) S YR
Data Center for Atomic.and Yolectlar = - . S B _
Ionization Processes . NBS (NSRDS) Instrtute for Basic Stardards
‘Data Center on Atomic Line 'Shapes h
and Shifts - NBS (NSRDS) - Optical Physics Di¥.
Data Collection and Processing Group DOD (ONR),}-NSF, AEC, etc. Scripps Inst, of Oceanography
Diatomic ¥olecule Spectra and Energy - | o
Levels Center | -NBS (NSRDS) ~ . Tastitute for Basic Standards '
 Diffusion in Metals Data Center NBS (NSRDS) - Metallurgy Division l‘i? '
 DOD Nuclear Information and Analysis o T
_ Center (DASTAC) _ . 0D (DNA). Generar Electrrc (Santa Barbara)
©+ Earth Resources Observation System o | ~
(EROS) Data Center - USGS. - Stow Falls
“Ecological Sciences Information' . : ,
. Center ) AEC Oak Ridge Nat l.Lab
- Electrolyty Data Center - ¥BS (NSRDS) e
| ’Electromagoetrc Metrology ! | . | R
- Tnfornation Cente? NBS - * Radio Standards Engineering Div.-
- Electronic Properties'lnfornation o - Thernophysical PrOpertres .
" Center (EPIC)- | DD (DS4) " Research Center (Purdse.
 Energy nfornation Center NSE (A 0ek Ride Netional 1ab
Eavirommental Information Analysis ' Batelle Memorial Institute
Center (ETAC) - . AEC © (Columbus)
Favirodmental Tnforpation Division DD (4F) . Ar Training Command (Maxwell)

14

 (Continued) |
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Fisure 6 Hcont,) _a

FEDERALLY supnomn Innonnnon ANALYSlS caanRs 1974

: C'enter ' .'S'ponsor(s)v?_l’- D '1Administration/l,ocation:'-;; ;

ERIC Clearinghouse in Career 1 e S e
- " Edueation . NIE (ERIC)‘ L NQrthern Illinois Univ. S
- ERIC (learinghouse on Counseling and : ISR SR
- Persomnel; Services ¢ ¢ NIE (ERIC); -
ERIC Cleartn house on Early i G '
i Childhmd E cation - NIE:.;"(‘EB:IC)V-'?.",?'rg;; Loy University of Illinois '
o ERIC Clearinghouse 08 Edue’atiOnal T R |
0. Nanagegent . .- NIE (ERIC) o {. University of Oregon
i ;f-‘,‘.ERIC ClearinghOnse on Handicapped A Eona o
‘fg_aad Gifted Chitdren”s " i “:"f-.,-NIE (BRIC) " .
3 ERICClearinghouse on: lligher -.‘._«.;T | R IR AT oo 5-‘3‘ o
: Bdueation . 0T ‘ AR (ERIC)" BT S :"-}',nghe Geo. Uashington Univ. SR
lf - ERIC Clearinghouse on lnformation R g S el
LW Resourees . ¢ GNIE (1) ".Stanford Hnivr -_,. ;_ e - e
- ERIE Clearinghouse on Languages and T Do
o Lingufsties o NIE(RRIC) L TR ‘.Modern Language Assoc. of Amer.... |
<+ ERIC-Clearinghouse on Reading and A B R
.. Conmmication §kills -~ = NIE\ (ERIC) . . j};_‘,;‘.'l.';;Nat 1Council of Teachers of Eng
RRIC Clearinghose ‘on Rural S S
Bducationand$dll Schools - 1R (gRag) R Mex State Univ. CET
- RIC Clearinghouse on Teacher S Y e ' X Assoc. of Coll for Teachers
. Bucatfon. - oo QIE (ERIC) T S of Eng, 8
e ‘ERIC Clearinghouse on Tests, PR Lk o o
Heasurétent and Evaluation M (ERIC)A e "“Evaluation Testing Serv. e
ERIC Cleatfaghouse on the | Y -
“Disadvantaged ME (ERIC) | RS Colmbla oy,
. Eutrophication Information Program . D01 (WRSIC) ARS EPA -+ Univ, of Wisconsin
- Gama-Ray Spectrum Catalogie - . ARe (NSRDS) - Nat'l Reactor Testing Station .
v Health and Safety Analysis Center Dot e Mining Enforcement & Safety Admin
| " High Pressure Data Center NBS (NSRDS) T \ Brighom Young Tndv. L
- Informaton Center for Hearing, - e R o
ggﬁﬁl’imaﬁfofis‘.".d,eff;°ﬁ Hmn NEOTOS) o -HOpkifns-' Med.”Inst‘l”. .

ca ] University of Mich

-:'-'?*r'ff'c‘ouncil fof Excep.tional Children

o 49 _ - o - R o (Continued
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. Sop i U , . ,-‘l'
Figure 63 (cont ) i - B
FEDERALLY SUPPORTED INFORMATION ANALYSIS CENTERS 197 ‘ 3
- '0 ‘ dﬁ'" '
' C SR Y IR - .
N - Center . ] Spomsor(s) . /0 Administraﬂtion/Location‘
N Taformation Centen:v forrInternal ' .
° Exposure . i OB s 0ak Ridge Nat 1 Lab
" .' | Infrared Infornation and Analysis o ‘ - Environmental Reseaxch Insn@ -
.~ Center (IRIY) - 4 o oo DDy etes y of Mich. . 5 i
" Tstiute o ular St | NSE, G, US: oy Ohdo State Untv. . § . A_A
»," International Statistical Erograms B - j'=‘ S -
T Center AID . 0 Bureauof the Census )
- Joint Tnstitute for laboratory +~ - - e o S
Astophysics Inforation Analys,is | o -
| © Centér. . {,: " MBS (NSRDS) - . ~ “Tniv, of Colorado
. DMFBR Puef-Cladaing® l?nformation | - ‘
. ~ Center. - AC SR Hanford Engineering Devel Lab
,:’.":{‘,"- | Machinability Data Center . DOD ‘ " Meteut Research Assoc. Inc..
B Mechanica] Properties Data Center ~ D0D° ’ © Belfour Stulen, Tnc,
. Metals;ang Ceranies Information - AT S ' N
s Center’ (MCIC) * - B\ N I Batelle Memorial Inst (Coluibus) .
(’ Microwave Spectral Data Center NBS (NSRDS) . Institute for Basié Standards
* 7 Molten Salts Data Center ST N (NMS)-“ RN " Remnselaer Polytechnic Inst.,,
! " Yational-Center for Educatipnal | R ! |
. . Statistics S DEEW o Olf fipe +0f Education s
N - “}lational Center for Health ) s
O Statistigs . DHEW ‘(PHS) ' - Health Resources Adnin, -,
FECTEEERY National dearmghouse for Mental = ‘. : . Div. of Scientific and
' Health Information "« NE'(DE) . VY Tethnigal Info. L
 fbtional Climtde Center (SCC)  NOAR(RDS), - . Ashéille T ro
‘National Eviromsental Satellite . % . S P
 Seryice: - N CODG  y
, Mtioal Geophysteel i Solers . . A
#.0 " Terrestrial Data Center ©CNOMA(EDS) ' .~ Boulder S S
7 National [etgolbgical Center (WC) NOAA - = _National Weathér Service )
157~ National Neutfn Cross Section = . . R
o ' fenter ¢ AEC (NSRDS) . -+ . Brookhaven N(_l Lab
ok e — ? —— — % —
- ' ' b o | - (Continued)- e
’ { ',‘ 3 ‘



Figure6 3 (cont

FEDERALLY SUPPORTED INFORHATION ANALYSIS CENTERS. 1974

Suicide Prevention Center and the
Tnstitute for Studies ofSelf-
~ Destructive Behavior

‘ Superconcﬁletive Materials Data ,

Center = -

- Table of Jsotopes Profect e

NIH (NIMH'),. Justice Dept., etc.

" NBS (NSRDS)

NBS (NSRDS), AEC .

ST
o S c o | | - - /ﬁf
: - Center S - Sponsor(s) - - Adninistration/Location -
| National Oceanographic Datd Center NOA'A (EDS) Boulder L o
' Yational Space Science Data Center N4SA (Goddord Space Flight Center
' Nondestryctive Testing Information - Materials and Mechanics '~
- Analysis Center 20D (Army) - Cater ' o
 Miclear Data Project 4 AEC - Oak Ridge Nat'l Lab
Fuclesr Safety Infemation Center  AEC © Oak Ridge Nat'l Lab R
' Phase Diagrans for Cerémists NBS, Ameritan Ceramic Soc. Tnc. Tnorganic Materials Div, (NBS)
‘Photonuclear Pata Center © MBS (NSRDS) T - Center for Radiation Research -
.- Physical Data Growp -  AEC, DOD (DNA) ’ Lawrence Livermore Lab
. Plastics Techical’ Evaluation C/enter o ; o 7
" (PLASTEC) | D00 (Army) Piscatinny Arsenal '
- Poison Contro} Program - . m Bureau of Drugs |
Primte Inforsation Center . - NI (ARB) " Tniv. of Washington
- Ptograp alysis Branch, Drug B e
* . DResesrch ayd Developuest, Division NIE - 4 National Cancer Inst.
. of Cancer Trestpent R
Radiation Chenistry Data Center NBS (NSRDS),_AEC Upiv. of Yotre Dame .
Radiation Shielding Infomation R R |
 Center : . ARC, DOD (DNA) -~ Ouk Ridge Nat'l Lab
‘Rare-Earth Information Center (RIC) . AKC, domestic and foreign Co's.  Iowa'State Unlv., g
© . Religbility Aalysis Center ° DOD o ] + . Griffss Alr Force Base *
- - -+ Aotk Properties Information Center L . Thermophysical Properties
(RRRC) ~ NSF (RANN ( RANN) - ~ Research Cester (Purdue) .
. Shock and Vibration Information S AR
, Center | - DOD, NASA . Naval Research Lab -,
Shock Wave Data Center - 4EC- (NSRDS)

' Lawrence Livérnore Lab

L‘os Angeles o

- General Electric R&D Center
Lawzence Berkeley Leb

-

: (Contnued) -
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Figure63(cont)— - Lo e

- FEDERALLY SUPPORTED INFORMATION ANALYSIS CENTERS 1974 | o
Cenfer ' _' ~ Sponsor(s) i '_ - Administreiion/Locatién o
Tacticak " 20D (ARPA) ’ '_BdreiIé;Memorial Inst. (Columbus)
Technical In 25), T SR
Bureau of Radi logical Heafth ~ T4 N Rockville .
Texas A Thernodynamrt e
~ Center (TRC) ~ ' NBS (NSRDS) /13 R © Texas ARM
Thermophysical Properties Research ; Thermophysical Properties '
Center (TPRC) ' o (NSRDS)Q other Fed § industry Reggarch Center (Purdue) '
oxle Materials Inforsation Center o y |
(MIe) NSF (RANN), AEC i Oak Ridge Nat'l Lab
| Treaty.Information Project’ NSF -+ _Tniv, of Washington -
USAF Eavironmental Technical * S T o
Applications Center - . /ﬁSAF S Maw Yard Annex
X-Ray Attenuation Coefficient . [ . \ " Center for Radiation Research
Infornation Center T B3 (NSRDS), 'DOD'(DNA) (NBS)

v

SOURCE: King Research Inc + (Based on: Drreetory oi'Federally Supporred Informatron Analysis Centers, .

. National Referra] Center, 1974
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S Figure 1_ o ' . : - ce - : . o T :
vNATIO "STANDARD REFERENCE DATA SYSTEM CENTERS AND PROjECTS APRIL 1975 S 57

’

’ ’ - ¢ 7 '\l

- Thermodynamic and Pransport Properties;

Chemical Thermodynand.c Data] Center1 y Y '
" Thermodynamic Data for Industrial and M Enicipal Incinerator Prolerties
Thermodynamic Data on, Organic Compounds [Thermodynamic Research Center]

== - (Texas ASM). - ) } : e
Thermodynamic Propeft}es of Polar Fluids' *7-f T T
- Cyrogenic Data Center™ (NBS-Boulder) o B
- PVF and Relatéd Thermo ¢ Properties of Ethylene ' o

Thermodynamic Properties of Fluids in- the Critical Region R -
-, ~i Cyrcgemic Fluid Mixture Progerties (NBS-Boul&Er) SN
K;:*':Fused Salt Electrochemistry [M?lten Salts Data Center] (RPI-Troy) )
" 5 Aqueous, Electrolyte Data’ genter o _ . AN o
‘High Pressure Data Ceriter (Brigham-Yoqng-Utah) . S . iT!
73" Fluid"Transpsre Properties (NBS-Boulder) /- RS
z<«Corr¢13tionfof Thermgphysical Property Data of Fluids (U Md -College Park) L
Thermal Conductivity [Thermophysical.Properties Research Center] (Purdue-Indiana) :
JANAF Thermochemical Tab (Dew—Micﬁigan) _ e :
Contributiohs to the Daga on\Theoretical ﬁEtallurgy

PR PT

N
S
;
N

Y
s
53

Atomic and Molecular Data o . I",h. T el
AdJustments ‘to Fundamental Constants o e R N . ) .f, :
. Atomic Energy Levels Data Center o P N
[Atomic) Transition Probabilities Data Cente P " L :
. Data Center -on .Atomic Line Shapes and Shif éf o ' : LT .
O Eleotromagnetic Cross Section Compilations [X—ray Attenuation and Co-efficxent {
. Information Center] . e~ o T ap
Atomic Collision Cross Section Information Center (NBS-Boy lder) . =~ . 0 o
Data Center for Atomic and Molecular Ionization Processes™ T
Diatomic [Mcleculel] SpectraData e S pe T
: " Index to ‘High Resolution Spectral Dat L. T . S s ”“}_ﬂf
Y.,  Microwave Spectral[Data Center] Tables R
4.+ Fundamental Vibration Frequencies of Molecules (u. of Tokyo) _ _ -
NMR Data-Compilation (Texas A&M) o ) L S
Vibrational Force Field Constants for Polyethylene . A L
AP144-TRC Selected Spectral Data (Texas ASM) . L - TR
Chemical Kenetics PrOperties Data - g P N
. . .o ‘ - R
Radiation Chemistry Data Center’ (Notre Dame) S . Lo T
- Chemical Kinetics Information Center™ = . . _ g I
) T ,.‘_. .. . - o N ~
. See footnotes at end-of figure o ' ' o (Continﬁed)ev‘Q_ .
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-Superconductive Haterials Data Center (GE-Scenectady),v -

;"."‘C!mbridge Data Centre (Cambridge, England) - , N
~ /Data’ Compilation--Crystal Data™ [Crystal Data Cehter] ' - o

Mosabauer Effect Data Index-MEDI (U,N.C.-Asheville)

_,'.:R:are Earth Information 'Center (Iowa State-Ames)

'.-'«Refractive Index Evaluatlon and Compilation

-Alloy Data Center 1 " _‘
_‘,Di‘ffusion in Metals Data Center \ :
- Thermal Expansion Compd.latiog 2 ey e

‘Phase Diagrams for Ceramists

. A .
a v, .
PR
-

Ruclear Da.ta _ _ S el - L.

'I
]

Table of- Isotopes ProJ ect (U Cal.—Berkeley)

e Berkeley %article Data Cemter .(U.Cal: —Berkeley'

'Compilatieon and Evajgation of Photonuclear ,Data _[Photonuclear Data Center]
'Tables ‘of Nuclear 15, ahd Moments . . L . B
Nm;lear Data ProJect >" (0ak. Ridge Natl, Lab ) ' R D
Nat-ional Neuﬁron Crisi Section Center ’ (Brookhaven Natl. Lab. ) B
Physical Data up '-(U,Cal -L1vermore) o : T '

v,

Mechanical Properties

Elastlc Constant ﬁata for Hetal and Alloys (NBS-Boulder)

Central SurVeys of Data Sourcw (Batelle—Columbus & GE—Schenectady)
" Lhes o SR o o
ese centers ~also are llsted as IACs 1n 1974. e

2
These data centers are not d’irectly under NSRDS program management,
but supply relevant eval‘nated’ﬂdata‘. DI

NOTES:  Entries in- brackets -,L]’:.ndicate alternate t1t1es found in other Te- :
"ferences to the same. center. - "
' ~ IEntries in parentheses_-~

. SOURCE: Rossmassler ,Stephtm Crir:ical Eval'dat ﬂf Data in the Physical Lo
“-Sciences—A Status Report on t‘r’xe National Standia;rd. Kéference Data System, e
1975. : . . T
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- Figure 9.1 b' ' . . g - _
. ALPHABETIC LIST OF SYSTEMS IN THE ENVIRONMENTAL INFORMATION SYSTEM DIRECTORY'

N

) . -

i . »

PCS
.PPS
DIPS*
‘PARCS
PEMS

PRMS

RAPS -
RMIS

'SWIRS
SPCCS

- SRIS

s0S
STORET
SAROAD .
SEAS
TADS
TSSMS

- Emissions Control Data Bage Syetem _ T g
. EPA Energy Data System Eﬁf : ' 5 =
. Bpidemiological Studies Program System =

‘Egtablishment Registration Support System

4*Federal JFacility Budgetary. Data System‘

x

3;'ﬂLab Automation Project . o - '
~ Laboratory Data Management System N RS
. Library Management System . . . CLe e e

Form 67 Retrievdl System R
*Formal Reporting System . S
Fuels Data Base System ; -

" *Grants Information '& Control System -

Great Lakes’'Water Quality Models

“.*Integrated Financial Management System

Inventory ‘of Public: Water . Supplies

National Emissions Data System U
National Euttophication Study :;tr

. Noise File- . ) :'ftw'be?y: | y .”r'f;f
*Permit Compliance System . S A

*Personal Property System: = - : 5”“':3;>
" *Personnel/Payroll System S

ﬂfPestiCides Analysis: Retrievai & Control System

" Pesticides Enforcement Monitoring Systém-

" Pesticides ‘Registration System

Plans Review Management System -

Population Studies System

"Predictive Models for Fresh Water Ecosy§t§ms
Regional Air Pollution Study
*Resources Management Information System9°<§ .
.Solid Waste‘Infoization Retrieval System '
Spill :Prevention \Control /& Counter Measure System
*Standards & Regul tions’{nformation System -
*State of the System Model -

Storage & Retrieval for Water Quality Data
Storage. & Retrieval for Aerometric Data

Strategic Environmental Assessment System

Technical Assistance Data System , s
*Time Sharing Services Management System .

- *Word Processing - Effluent Gnidelines Division 5

Acronym System Name —— I
AEROS Aerometric & Emission.Re orting System o
- APTIC. Air Pollution Techhich¥ Informaticn Center '

- IPP " 7 Adr Quality Implementatioh Plamning Program

CDS Compliance -Data System.

CIs _*Contracts Informatiop System

‘*Survey of Needs for Municipal. Waste Water Treatment Fac111ties

These systems generally deal with financ1a1 management and administratlon.

-SOURCE:

U S. Environmental Protection Agency, Environmental Information.
Systems Directony, January 1976. : :

o - H
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'EXCERPTS FROM TH.E FEDERAL REGISTER RULES AND REGULATIONS FOR‘NATIONAL
NS C . AND ATHOSPHERIC ADMINISTRATION, ENVIRONMENTAL DATA.

t o -

- Climatic Data Availahle from NCC

include:
. {1) ‘Hourly suﬂace Observations from
- Land Stations (cefling, sky cover, visibil- .

' -ity, precipitation or other weather phe-
“ nomens, obstructions to vision, pressure,
- temperature, dew point, winddirect.lon.
‘wind speed, gustiness).
: (2) Three-Hourly and Six-Hourly
Surface Observations from Land Sta-
tions, Ocean Weather Stations, and Mov-
_ing Ships (variable date comtent).
.. (3) Upper ‘Air Observations (radlo-
sondes, rawinsondes, rocketsondes, low-
. level soundings, Dﬂot balloon wtnds, ‘alr-
+  craft reports).

(4) Radar’ Obsemtions (mdnr !og'

sheets, radar scope photography).

(5) Batellite Data (vidicon pictures of
earth .and cloudy, Earth Resources
Technology Satellite (ERTS) imagery

and other radlntlon data, derived prod— _

ucts).
@) Selected Maps a.nd Charts (Na-
tional Meteorological Center products).

'. (T) Derived and Summary Dats (grid - -

_ points, computer tabulatins, digital
SUmMmary

'Ocea.nognphm and - Meteorological Ex--

- ductivity; also papers.on

TheNauonalGeopmdealmdSolar-
Terrestrial Data Center acquires, proc- -

-esses, archives, evaluates, and- dissem-
". inates solld earth.and marine geophysical
data as well as lonospheric, solar, and: -
~ other space environment data; develops -:

‘analytical, climatological and descriptive -
__products to meet user requirements; and .

provides facilities for World Data“ Cen-

ter—A - (Geomagnetism, - Gravity, . Seis-
mology, and Solar-Terrestrial Physics) :

(8) QGeophysical and solar-terrestrial
data available from NGSDC includs:

(1) Marine geology . md ‘geophysics.
Bathymetric measurements; seismic re- -
flection’ profiles; mvimetrlc measure="
ments; geomagnetic total field measure-

' ments; and- geological data, Including
. data on heat flows, tores, samples, md .

sediments.
. (2) Solar-terrestrial - phyaics Iono-
sphere’ data, including ionograms, fre-

‘quency plots, riometer and field-strength

strip charts, and tabulations; solarachiv-,
ity data; geomagnetic variation data, in-'
cluding magnetograms; auroral data;”
cosmic ray data; and airglow data,:©

(3) Seismology. Selsmograms; accel‘ -

erograms; digitized strong-motion accel-

.erograms; earthquake .data list (events
. since January 1800); earthquake data

scrvice, updates on & monthly basis, -
. (4) Geomagpetic main fleld. Magnetic
survey data and secula.r-change data

_tables.

Y
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B (Continued) - '




Figure 9.2 (cont )
. EXCERPTS FROM THE FEDERAL REGISTER, RULES AND REGULATIONS FOR NATIONAL
OCEANIC AND ATMOSPHBRIC ADMINISTRATION ENVIRONMENTAL DATA :

RN

W (a) m:cma“koum"
. '.Announnemt"aevenl times & month.: -

g} neNOAAMmbyESIQ,
are open to the public for reference use.

(Y] Slme 1869, EDS has been build-

" ing ths Ehvironmental Datas Index
(ENDEX). When fully operational (tar-
get date, 1878), ENDEX will provide cop-
venient,mldrermntowst!nsNOAA.'
national, and global envirgnmental st~ -
ence data files and sources, as well as .
documentation

. - concerning their quality,
3. ca'rz—m Globsl Atmoggheric e oad character. & complemen-
= (GARP) : Atlantic and Atmosphesic Sclentific Information
- from this underway project is avallable - glhiect author-abatrack referral sercien
“'!mmtheNaﬂonalcumaucCenter e iy N
. _The Environmental Sclerice Informa- . ' C
ﬁonCenzerdzvdopspoudestcrand pro- - .
. 4 F ;

. SOURCE: - Federal Register, Vol."39, No. 74, April 16, 1974.
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Figure 9 '3 T e L el LR
.~ 1975 DIGITAL DATA HANDLING ;eﬁvnws ~uses s T o
> o ":f 5 ":"':g?,‘_( R ' SR o U Y e P
T R T ) . | ;’1"- | T
.. - Division/Office. '_'--gojeé_t T .o B el
B i of USGS ' __Actomym ~.iu o - Project Name .
. Conservation Division ' -{ﬁﬁuﬁif“p . Coal Lease Reserve‘Information System
S ST ‘o RAS- . " Roy ty ‘A¢counting System
" '”~f‘ - , 3‘ .+ FRRE ", %iel Reservoir Reserve Estimate. System .
- i o AP & : Geo ys1cal Interpretive Aid System .
A LPR ~ ;%? Lease Production and Revenue System e
- o3 ‘ © 7+ .+ OCSLAS " - Outer Continental Shelf Lease ActiV1ty
. v_' X \‘ . e ._ s ‘ . System - -
i - Do .0CS11 Outer Continental Shelf Order 11 System '
e L 9-152. : © 9.152 System S -
oy . . . , PDB - -Pipeline Data Base
' CT L PMS' = . Pipeline Management Systeﬁ ’
R - ' Well History File - L .
N S ... CORE ©  Computerized Onshore Record of Events
L S IWRS Individual Well Record System ,
..Land Informatiod Analy- R ;
“sis Office’ . . .. IDIS . Image Data Inquiry SyStem _ S
L A '~ DAL . ‘“Data Analysis Laboratory . o
A X - . LUMAD - Land Use and, Data Analysis Progect
s I . -, - _.CARETS . Central Atlantic Regional Ecological
I e S Test Site ' -
© OPLUDE = . Ozark Pilot Land Use Data Base -
. - -  CART/8 Cartographic .On-Line Interactive Digi-
R v tizing and Display Edit System N
' Geologic Division =~ 7 DIP . , D1gital Image Processing o
Yoo I LUNAR DATA Global Synthesis of Large Lunar Data B
. Arrays : N
NCDS., ~ National Coal. Data System - Phase I
. . v SR EMS . - - Earthquake Strong Motion- - .
SR e . r o "EMHDC = - Earthquake Monitoring & Hypocenter
- . ) S o . Determination System .
. - S -~ LFGDS '+ Low Frequency Geophysical Data System o
. .. - ZCFS - - . Zip Code File System e
‘ R R ¢ ¢ S Computer Composit Mapping i .
) e .- . . DLSD' . Digital Landslide Susceptabllity Deter- o
_— ~ Coo A : - mination ’
' T S T © " ACCMLUP . Application of Computer Cellular Mapping ‘
R ° . to Land Use Planning : '
T L OGFDS * 0il & Gas Field Data System
- o -, VIs Uranium Information -System . A
s 3 OSES" - 0il Shale Information System /- pat
Ty WHCS® - -  Well History Control System - SR
: .+ RADB " Radiometric Age Data Bank .
. : v, , ‘GA C Geometric Analysis:
- IR .GP '+ . .Gravity Projects * -
e S . . RASS-II Rock Analysis Storage System _
L T . .. . o (Continued) -
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11975 DPG'ITAL DATA HANDLING ACTIVITIES - USGS

f.'*' =

) RPN

\ . ' L, >
- N\ o X
N .
RN 0. R : . ‘
Geologic Division (cout ) CDS Cruise Data System :'ff R ;{}ﬁ
CRIB Compuggrized Resotrces Information Bank .
GRASP Geologic Retrieval and’ Synopsis- Program CEe
.IAEMDSRS Interactive Alaska: ‘Economic. Mineral SIURT
‘ * Occurance Storage & Retrieval System L
‘.CAMGGIM Computer Assisted Methods to Generate :
_ . . . Geologic Index Maps ~ Y
~ ~GDB ‘Geothermal :Data Bank .
L . . ) . PA Paleomagnetic Analysis - v R
- Topographic Division DCDB -.Digital- Cartographic Data_Base TooNTE
‘ ' e CGSR _ * Computer Generated Shaded Relief | - . ' '..
- .+ (NCIC) - APSRS . Aerial Photography Summary Board System
o : (NCIC) T-70X Map and Chart System s el
LR CcIC) -~ NCIC - EROS Explode . .. SRR
o (NCIC) _APQF Aerial Photography Quadrangle Erle I
ceN Computerization of Geographic Names R
Water Resources Division WATSTORE National Water' Data Storage and Re- e .
_ o 7 trieval: System L R
e v SDRP. Satellite Data Relay Project ' e
A " NAWDEX . National WaE’;,Data Exchange
. 4 i ot
SOURCE° The International Geographlcal Union, Commission on Geographical Data )
Sensing and Processing, PFirst Interim Report on Digital  Geographic Data Hand=: ;_vnw‘A
ling‘Activities in the U. S. Geological Survey, March 1976.1_,_~- ST
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. ".. : ‘- Lt F:Lgure 10 l ' ca s - . Q._-.‘ ) - ' .l ) \._
-~ L St SAMPLE ENTRIES FROM USDA DAIA INVENTORY 1974 . __L S . x :
. . ‘:__“‘_ R L - L o " " T : e ‘0, ) :
s . 2976-73 S ; : A - N
, . POULTRY & psobuc'rs. paouncuon. . o e
< ﬁ / Ecogosic. Research Service . T T T
':gn;kly ‘sumsary;. puhlished rcqnl&:y. annual file. L T e
. S 95884 - T
. : ’ Brollers,. Chickcns, zqqs, Prpdnction. audr—-tc-cook uiqhx, o -5""-~
R o Trrkeys. e
fe. T _» .+ abstract:zdg,. chicked and turkey “productiod fros sta,t:lstzcal T
St - _ Repcrting sctvice's annual reports. Broiler, ctber chicken and’ o
. : -. ... . trcrkey producticn convettzd to ready-to-cook. leight- Donodity - R
ce T z:ono-ic- D:lvision. " R _ ‘ oo ST
: IR 2:77—73 e . B : e
. ‘j';.‘ POULTRY & ERODUCIS. SUEELY & unuzuzou. e . o : Y.
L T Beconosic Research Serwice ' ey T L e,
' AL A }gn;g_]iyssunry. publ:lshed reqnlarly. Banual ‘file..:.. Lo ¢ e
" chickens, - Bggs, !xpo:ts, In;o:t‘s; a:ll:ltaty t:ntchases stocks, 3 e T
RN .. Turkeys, Utiliuf-ion. ’ e SR
R ., "' Abstract: Data include factors Mi.nc; up’ tcta supplies ua.tl- A ol
N L -+ . able-and disappearalice Of ccasodities for the year. Supgly - o
T itcludes. prodnction, iaports, and beginniuq and ‘ending stcrage. I
: T . stocks. Disappearance includes exports and- sh:lplents to Aseri-- . L .
- can territories, silitary use, USDA donations, apd total and. = .
Ce _ . - . per-capita civilian consusgtion, In. Addition.u the: ntnmtiog' - PR
. S S of ‘egqs include thoSe qoing “for htchoty. putpous. cOuod:lty , LT
N e .lconolics Div:laion. oo k. _ SRR
297893 . . .., i L S T
POBLTR! S‘LAUGBTEREC USCER IEDBBAL I!SPZC!IQ“. ) "-'. ' o, L ’
Economic Research Service | S e
‘ nonthly surmary;’ puklisted reguhtlj. uannal file. ' ST S
. 15 99748 . e s
N - Brollers, Chzckens, Pcnlt:y, slauﬁter, ’Iutkeys. , I :
- * . aAbstract: ‘YounJ chickams (prisarily btoilats) attuce chlckens, C
- o - apd turkeys slaughtered ara Teported bY- e Statistical Ropot- A e
< .. .. .. . .tiag service. Nuster inspected,. pecunds 1 veight. .and pounds - - AR
JC sl 'cettdfied; ready-to-ccok. weight. The'certified: ‘geady-te-cock i . - s
IRV L. welght is used to astisate’ tctal slaughter by-months and quacs . L )
. ters dnting the Jea:. ollod:lty xccnoucs nitisicn.
' S izeneens. T TR Tl
W PRBLIHIHARY !lRl lIIOlUEETS-TOElCCO. L R i : %
. " Ag